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SESSION IL-PRIMARY HYPERURICAEMIA AND GOUT
DISCUSSION

Liver Function
DR. R. GRAHAME (U.K.): Dr. Scott referred to our

studies on liver function. We have studied bromsulph-
thalein (BSP) retention in 61 patients suffering from gout,
and also in a small group of patients with asymptomatic
hyperuricaemia as well as a number of controls. The
results are shown in Fig. 1, in which the first two columns
refer to the comparative trial which Dr. Scott has discus-
sed, the third represents a group of patients who were
given allopurinol for some special indication, the fourth a
group of untreated patients with gout who had received
neither allopurinol nor uricosuric therapy, the fifth an
asymptomatic hyperuricaemic group, and the last a
group of controls.
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Fig. 1.-BSP retention in six groups of patients.

I should like to make two points about this study: the
very high incidence of abnormality found in all groups of
patients with gout (mean 78 per cent.), and the fact that
the highest mean BSP retention was observed in the un-
treated group (11-4 per cent.), and the lowest in the
allopurinol-treated group (8 4 per cent.), the uricosuric
group coming in between (9 7 per cent.). We feel that
this study lends no support to the idea that allopurinol
is a hepatotoxic agent. On the contrary, it is of interest
that patients in this test on allopurinol seem to have
fared rather better than the other two groups of patients.

DR. SEEGMILLER (U.S.A.): We also encountered an
unusual number of abnormal results in BSP retention.
We found, however, that many of those with high reten-
tion levels were very obese. When the test was repeated

using the ideal weight rather than the actual weight in
calculating the dosage for the BSP to be used in the test,
the retention was in the normal range. I wonder
whether Dr. Grahame and Dr. Scott have used the ideal
weight or the actual weight in their studies, bearing in
mind that many gouty patients tend to be obese.

DR. GRAHAME: We used the actual weight. One
patient who weighed 20 stone gave a level of 26 per cent.,
but another who weighed 16 stone and was therefore also
grossly obese, gave a relatively normal value of 6 per cent.

DR. 1. H. KRAKOFF (U.S.A.): I note from these figures
that the mean BSP in patients treated with allopurinol
was somewhat lower than in the untreated gouty patients,
and I wonder whether we can conclude from this that
allopurinol caused an improvement in the BSP. Were
these serial determinations on the same patients? Or
were they different groups of patients who fortuitously
happened to break in that direction?

DR. GRAHAME: They were not serial estimations; they
were all separate patients.

DR. RUNDLES (U.S.A.): We have also recently become
aware of this, having found no indication of liver abnor-
mality before or during therapy from using a battery of
standard tests: the urinary urobilinogen has ordinarily
been normal as was the electrophoretic composition of
the serum, the alkaline phosphatase level, etc. One of
our recent patients with untreated gout and no overt
indication of liver disease had a 25 per cent. retention of
BSP dye. His weight was close to his ideal. He had a
very high SUA level about 15 mg./100 ml. After 3
weeks on allopurinol, the BSP retention had dropped to
10 per cent. and the SUA was close to normal. This may
be an important finding relating to liver function if it is
not a technical artefact. We all know the problems that
relate to carbohydrate and fat metabolism in patients
with gout, and this apparent hepatic dysfunction may be
an important clue.

DR. L. HALL (U.K.): We should like to report an attack
of acute hepatic necrosis occurring in a patient who was
taking allopurinol, even though the illness may have been
unrelated to the drug. This man had renal failure and
hypertension. He started allopurinol on April 4, and
in the middle of April had a general anaesthetic with
halothane anaesthesia for a retrograde pyelogram. On
May 3 he had a laparotomy during which splenectomy
became necessary because of haemorrhage, and again
there was halothane anaesthesia. He became jaundiced
after 3 days, went into coma, and died 2 days later. At
autopsy there was massive hepatic necrosis. Serum
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had been taken and frozen just before the last operation,
and when this was subsequently tested transaminase
levels were found to be raised even at that stage. We
feel that this man had infectious hepatitis, and that this
was aggravated by the surgical operations; but we cannot
be sure that allopurinol was not a contributory factor.
This episode leads one to consider whether it might be
wise to withdraw the drug before major surgical pro-
cedures.
DR. L. W. POWELL (Australia): But the patient had

repeated halothane anaesthesia, and this might also
account for the acute hepatic necrosis.
DR. J. T. SCOTT: One of the big questions here is

whether there is some general abnormality in hepatic
function in gout, or whether hyperuricaemia produces
specific interference with BSP estimation or excretion. I
imagine that we shall learn more by studying livers from
gouty subjects more carefully than perhaps we have done
in the past, although to date our examination of gouty
livers at post mortem has not been rewarding. It will also
be necessary to study patients before and after treatment,
as has already been mentioned, and possibly to study
subjects in whom hyperuricaemia is induced in one way
or another. But we shall have to think about Dr.
Seegmiller's point concerning ideal and actual body
weights.

Acute Attacks of Gout
DR. J. J. R. DUTHIE (U.K.): I wonder if anyone can

explain the acute attacks which occur in the early phases
of treatment? One can understand this with a uricosuric
drug which is mobilizing uric acid from pool and tophi,
but it seems a little hard to understand in a drug which is
partially suppressing the formation of uric acid.
DR. RUNDLES: 1 have personally not been at all con-

vinced that the use of allopurinol increases the incidence
of acute attacks. I agree with Dr. Scott that it is difficult
to say just what is an acute attack. Some people have
attacks of acute, florid, unbearable localized pain, while
other have fluctuating pain around an enlarged, obviously
gouty joint. There are all grades of signs and symptoms
in between. I believe most clinicians think that it is not
wise to rock the boat too much when starting therapy.
If an individual is having attacks on a regimen using a
uricosuric agent and, say, colchicine, to stop this before
allopurinol has had a chance to have an effect will be to
invite trouble. As a matter of policy, we add allopurinol
to the usual regimen and then begin to withdraw other
treatment 2 to 6 weeks later.

Like you, 1 do not see why acute attacks should in-
crease after starting treatment. Patients can have acute
gouty attacks with the SUA level as low as 2 mg./ml. and
a very low UUA excretion, too, and as long as 1 or 2
years after starting allopurinol therapy. For those who
have severe gout, we ordinarily continue giving a low
dosage of colchicine more or less indefinitely, perhaps
0-5 or even 1 mg./day, which they seem to tolerate
perfectly well.

DR. ScoTT: If you accept that there is a greater liability
to attacks of acute gout after starting uricosuric treatment,
I do not see why lowering the SUA with allopurinol should
be expected to act differently. It may be that this is a
non-specific effect of lowering the serum urate. This is
becoming somewhat hypothetical, but one can imagine a
tophus in the solid phase of sodium urate, more or less in
equilibrium with its surrounding tissue concentration of
urate, starting to go into solution as this tissue concentra-
tion is suddenly lowered, either by allopurinol or by
uricosuric drugs. The surrounding tissue concentration
will not be constant, it is bound to fluctuate a little, and
then one can picture crystalline microtophi forming in the
vicinity. If the mechanism of acute gout is something
like that proposed by Dr. Seegmiller and his colleagues,
depending on urate precipitation and phagocytosis, then
it is easy to conceive acute attacks occurring in this way.
This is at least a possibility, although I do not know of
any experimental support for it.
DR. D. B. HOOD (Sweden): Before the advent of allo-

purinol we tried to get the uric acid out in seven cases of
gout with severe renal impairment by using forced
diuresis with mannitol, pushing up the fluid output to
6 or 7 litres/day. These patients showed a temporary
increase in SUA which then flattened out and came down
below the original levels. Four or five of them had
attacks, but these attacks were somewhat different from
those experienced earlier in that they caused a widespread
reddening around the tendons. At the same time we
could see small tophi in the ears and elsewhere soften.
Our speculative interpretation would be along the lines
suggested by Dr. Scott-uric acid on the move.
DR. SEEGMILLER: This problem has been of concern to

us. We know that we can produce an inflammatory
reaction by introducing monosodium urate crystals into
the connective tissue by injection (Seegmiller, Howell,
and Malawista, 1962), and the acute attack is regarded by
many rheumatologists as an inflammatory reaction to
urate crystals. We have therefore been interested in see-
ing whether or not, in acute attacks of gout following the
initiation of therapy with either allopurinol or a uricosuric
drug, there would still be sodium urate crystals in the
synovial effusion resulting from the inflammatory reac-
tion. We have seen crystals in such synovial fluid, with
the serum urate well within the normal range as a result
of therapy. Since our laboratory studies have indicated
that urate could not be precipitated from plasma at this
low serum urate concentration, we think that these
crystals must have arisen at an earlier stage in the gouty
patient's history when he had a marked and substantial
degree of hyperuricaemia. Perhaps the dissolution of
the bound crystals of sodium urate, as a result of lowering
the serum urate and mobilizing the tophi, produces a
scattering of crystals that is equivalent to their injection.

I wonder whether Dr. Kuzell found sodium urate
crystals in the acute joint fluids of his patients with
rheumatoid arthritis and hyperuricaemia who seemed to
respond to the allopurinol treatment?
DR. KUZELL: No, we did not.

646

by copyright.
 on M

ay 16, 2023 by guest. P
rotected

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/ard.25.S

uppl_6.645 on 1 N
ovem

ber 1966. D
ow

nloaded from
 

http://ard.bmj.com/


ALLOPURINOL SYMPOSIUM, 1966

DR. G. D. KERSLEY: Our findings as regards the acute t
attacks in the early part of treatment fit in entirely with I
those of Dr. Rundles. We have tried not to rock the boat
more than necessary by sudden changes of treatment, and
it is my impression that there was no increase in the attack
rate during the early part of treatment, but we have
continued to use colchicine for the first 6 weeks.

I was very interested in Dr. Seegmiller's remarks about
the formation of the crystals with a normal urate, because
I happened to see yesterday a case with a really acute

attack of gout whose SUA level had been only 2 9 mg./
100 ml. on the previous day.

Hyperuricaemia and Psoriasis

DR. SCOTT: I was very interested in Dr. Kuzell's
patient whose psoriasis seemed to be cured by allopurinol.
We are well aware, of course, that psoriasis is a disease
with natural exacerbations and remissions, and I am sure

that he was not intending to place too much emphasis on

this, but I should like to ask if he knows of any instances
of benefit to psoriasis after lowering the SUA by urico-
suric drugs.
DR. KUZELL: Dr. Scott has asked the question which I

did not eagerly anticipate, that is, whether the clinical
improvement in this case of psoriasis was attributable to
allopurinol. We obviously do not know. In our patient,
however, this was the first substantial clearing of psoriasis
in over 12 years of observation, despite the use of various
topical and internal medications; consequently, the
observed improvement may have significance.
With regard to the second part of the question, we have,

of course, previously treated hyperuricaemic psoriatics
and we have noted no improvement related to lowering of
the SUA level. So if, in fact, this single observation
means anything at all, it would probably indicate the
agency of some other pharmacological action of allopuri-
nol.
DR. A. RAPADO (Spain): The relationship between

hyperuricaemia and psoriasis is well established (Law-
rence, 1966; Talbott, 1964; Carruthers, 1962). It has
been suggested that psoriasis represents a special reaction
of the skin to different metabolic disturbances (diabetes,
for instance), especially in patients in whom the disease
appears after the age of 40. In some patients the
dermatological picture improves or disappears after
treatment of the underlying state (S0rensen, 1965).
During our studies with allopurinol, we observed one

patient in whom the differential diagnosis between
arthropathic psoriasis or psoriasis with gout was difficult,
but who had a normal SUA level. In this patient a

significant improvement in the skin lesions occurred
after allopurinol therapy.
We have studied six patients to investigate the value of

allopurinol in psoriasis. In two of them-one a young
girl, the other with an arthropathic psoriasis, and both
with normal SUA levels-we saw no change after allo-
purinol therapy.
Four other patients-two with arthropathic psoriasis

and normal SUA levels, and two with gout associated
with psoriasis lesions and high SUA levels-have been

treated for periods of 1 to 7 months. No other local or
general therapy was given during this trial, except
colchicine or indomethacin to control the articular
symptoms. Allopurinol was given in higher doses than
usual (400 to 800 mg./day). In all cases the SUA and
UUA excretion fell to normal or subnormal values, and
subjective improvement was accompanied by a marked
diminution of the parakeratosis and by increased elas-
ticity of the skin. Fig. 2 (overleaf) shows one of these
patients before and after treatment.
We have now initiated, in collaboration with the

Professor of Dermatology of Madrid University, a more
systematic study with periodic skin biopsies, and hope to
arrive at more precise conclusions.
DR. OGRYZLO (Canada): With regard to these observa-

tions on psoriasis, can Dr. Hitchings tell us whether this
agent has any effect on enzymes involved in pyrimidines
as opposed to the purines?
DR. HrrCHINGS (U.S.A.): We have not found that

allopurinol or allo-xanthine becomes involved with
anything except xanthine oxidase. We have not looked
directly at enzymes of protein synthesis, but we see no
indication to do so.

"Corticoid-dependent" Gout
DR. RAPADO: There is a special form of intractable

gout whose clinical characteristics have permitted French
workers to isolate it as a separate clinical entity-
"corticoid-dependent gout".

Articular symptoms can be relieved at first by steroids,
but after prolonged administration every attempt to
withdraw steroids results in a resurgence of severe
articular pain, more generalized than before treatment.
It is found almost exclusively in men, at an average age of
45 years. Tophi and uric acid stones are often present,
with an alarming clinical picture resembling a severe
attack of chronic polyarthritis.
The biochemical picture also changes with protracted

corticosteroid administration: the erythrocyte sedimen-
tation rate exceeds 50 mm. in the first hour, the C-reactive
protein reaction is strongly positive, the leucocyte smears
sometimes resemble myeloid leukaemia, and alpha
globulin is increased. Renal function is usually impaired,
resulting in azotaemia, oliguria, and albuminuria.
Ruffie, Fournie, Putois, and Ayrolles (1964) have reported
two patients with a fatal outcome. The SUA remains
high and UUA is only moderately increased.
Xray films often show bony rarefaction of the epiphysis

and osteoporosis; otherwise the radiologica picture
reveals relatively little. In many cases, there is a complete
or partial Cushing's syndrome, with arterial hypertension.
The condition usually presents a therapeutic rather than a
diagnostic problem. David-Chausse, Lang-Levy, and
Fauque (1964) among others state that total control of the
condition, in spite of all the usual measures (including
colchicine and a high alkaline fluid intake, etc.) takes
from 6 to 24 months. They add that uricosuric agents
must not be given until after the first 6 months.

Corticoid dependence was present in 61 of our own
series of 202 gouty patients seen in the last 3 years, and
the full-blown syndrome of cortico-dependent gout in
thirteen of them. The clinical features of one of them,
who had a family history ofurate hyperexcretion (Rapado,
Herrera, Jimenez Casado, and Rodriguez-Minon, 1965a)
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(a)

W..;.........

(b)

Fig. 2Patient with psoriasis (

are illustrated in Fig. 3 (opposite); he had the typical
"imoon" face and the classical gouty appearance of the
hands and feet, with large tophi. He was treated with
allopurinol 400 mg. daily and sulphinpyrazone, and 10
months later had becom-1 in his own words, "a new
man.

In summary, we believe that allopurinol combined with
uricosuric agents is one of the preferred methods of
treatment of this particular type of gout because of the
high SUA level, the associated (and reversible) nephro-
pathy, and the tendency to form uric acid stones.

Allopurinol and Uricosuric Drugs
PRoF. F. BERGEL (UK) What happens when both

allopurinol and salicylates are given to patients? I
wonder whether, when salicylates are given in salicylate

(a) before, and (b) after, treatment.

or aspirin form, some potentiation occurs-which might
be desirable under certain circumstances.
DR. ELTON (U.S.A.): There is not only not a potentia-

tion, there is a siight interference, affecting allo-xanthine
excretion; it appears that with salicylate we find a little
less oxypurine in the urine. There seems to be a slight
uricosuric effect on the allo-xanthine; the allo-xanthine
levels go down, the inhibition of xanthine oxidase being
actually slightly lower with salicylate than it is without.
This is with a high dose of salicylate, 3 * 6 g./day.
DR. EmmERSON (Australia): Dr. Seegmiller has pub-

lished some results which suggest that uricosuric agents
inhibit the renal excretion of the oxypurines. I am
wondering whether those who have used uricosuric drugs
with allopurinol have any observations on urinary or
serum oxypurine levels.
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ALLOPURINOL SYMPOSIUM, 1966

(a)

Fig. 3.-Face, hand, and foot of a patient A

DR. ELION: We have studied three patients, two in
great detail.
In one there was a marked decrease in the allo-xanthine

plasma level, with a decrease in urinary and serum oxy-
purines. There was definite interference with xanthine
oxidase inhibition, or rather a decreased xanthine oxidase
inhibition. In another patient, who showed very little
change in plasma level of allo-xanthine, there was no
change in urinary or plasma oxypurine. In the third
case there was a decrease in allo-xanthine and also in
urinary oxypurines, with a very slight increase in plasma
oxypurines from 3 - 5 to 5 0 gamma/mi.

So, if there was any interference with oxypurine clear-
ance-and apparently it certainly decreased I think that
eventually the serum oxypurine level rose causing the
excretion of oxypurines to rise again.

i-i

with gout (a) before, and (b) after, treatment.

DR. R. W. E. WArrs (U.K.): We heard earlier that
allopurinol and allo-xanthine are excreted by the kidney
and, from the point of view of the risk of toxic manifesta-
tions, I should like to say that we have given allopurinol
to patients with very poor renal function deliberately,
knowing that we were taking a calculated risk. We have
not observed any side-effects, nor have we noticed any
greater tendency for oxypurines to accumulate in the
plasma in these patients than in those with less severe
gout.

DR. N. W. LEVIN (S. Africa): Dr. Amor showed that in
patients with renal impairment the serum oxypurine was
increased to 18 and 14 mg./l00 ml. This is at variance
with Dr. Watt's observation that there is no increase in
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plasma oxypurines in patients with renal impairment on
allopurinol compared with patients with poor renal
function.
We have found that, in patients with very poor renal

function, with creatinine clearances below 12 ml./min.,
there was an increase in plasma oxypurines up to a level
of 1*7 mg./l00 ml. on a high dosage of allopurinol, but I
do not believe this increase to be of any quantitative
significance since this is far below the solubility level of
xanthine in plasma. However, we have observed fairly
consistently a slight increase in plasma oxypurine levels
with impaired renal function.

DR. WArrs: If I might just set the record straight, I
think the last speaker misheard me a little. What I said
was that we did not find the plasma oxypurines going any
higher in patients with impaired renal function than we
did in our other gout patients. I did not say that they
did not go up at all. In fact, the highest that we have
encountered is a plasma oxypurine of around 0 5 to 0 * 6
mg./100 ml., this being in patients with blood urea around
100 mg./100 ml.

DR. J. H. GLYN (U.K.): I have so far treated only six
patients with this preparation, but I thought it might be
helpful to record an unfortunate experience which I
encountered with one of them.
A 55-year-old man had hyperuricaemia which was

getting out of control with the conventional uricosuric
drugs. On a daily dose of 200 mg. allopurinol, he
developed severe abdominal pain and nausea. Unfor-
tunately, I was away at the time and he continued taking
the pills. By the time I saw him he appeared to be suffer-
ing from an "acute abdomen". He had very severe
colicky pains and there was widespread tenderness and
guarding. At the same time he was suffering from an
acute attack of gout. He was admitted to hospital and
seen by a surgeon who advised against surgery. He was
immediately weaned from the allopurinol and within a
week all his symptoms had disappeared. We did not
dare to give him the drug again to make sure that it was

a specific reaction, but on circumstantial evidence it
certainly seemed so.

I have no. come across any previous reports of such
severe abdominal pain with this drug and it was for this
reason that 've had difficulty in making the diagnosis.
DR. SEEGMILLER: We have some observations that are

relevant to the earlier questions regarding the effect of
allopurinol on enzymes other than xanthine oxidase.
We studied a patient with xanthinuria, the congenital

absence of the enzyme activity for xanthine oxidase
(Engelman, Watts, Klinenberg, Sjoerdsma, and Seeg-
miller, 1964), which permitted the direct observation of
the effect of various uricosuric drugs on oxypurine clear-
ance. Uricosuric drugs produced a modest diminution
of oxypurine clearance in this patient (Goldfinger,
Klinenberg, and Seegmiller, 1965). Allopurinol 800
mg./day reversed the ratio of hypoxanthine to xanthine in
the urine without any change in total oxypurine excretion.
Hypoxanthine excretion increased from 30 to over 70 per
cent. of total oxypurines.
One of the simplest biochemical pathways by which

this could be accomplished would be the inhibition of
inosinic dehydr(genase which is involved in converting
hypoxanthine ribonucleotide to its corresponding
xanthine ribonucleotide.
DR. HITCHING e have been much interested in Dr.

Seegmiller's obs. ation on the conversion of the xan-
thine : hypoxant ne ratio. To interfere with the
inosinic dehydrogenase we think that the allopurinol
would have to be converted to the ribonucleotide, and
we have not found ribonucleotide. We are hoping to
synthesize some indirectly so that we can examine this
point, but we can think of other biochemical mechanisms
which might produce the same effect. One would be
competition between allopurinol and hypoxanthine for
inosinate pyrophcsphorylase to block the re-incorpora-
tion of hypoxanthine. Another would be nucleoside
exchange reactions. All of these remain to be examined.
We would agree that this suggests some site of action of
which we are not yet fully aware.
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