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tumour mass, or enlarged nodes that had been increasing
rapidly. The apparently complete remission was obtained after
two courses of treatment.

Solid Tumours.-The overall results are summarized in
Table VI. Out of 119 patients treated, one with bladder cancer
had an apparently complete regression after a seven-day course
of 50 mg/day; six had incomplete regressions, four of which
were in patients with bladder cancer; there were 19 partial
failures and 93 total failures.

Discussion

This clinical screening has shown that epipodophyllotoxin has a
pronounced cytostatic effect on certain human tumours. The
effect of this drug in reticulosarcoma is of great interest, for up
till now a similar percentage of objective regressions was
obtained only with cyclophosphamide (Carbone and Spurr,
1968; Hyman and Cassileth, 1966) and vincristine (Carbone and
Spurr, 1968; Desai et al., 1970). In view of these results it is
tempting to propose the use of this drug not only for the primary
treatment of reticulosarcomas in stages III and IV, but as a
chemotherapy complementary to radiotherapy for stages I and II.
With this aim in mind, some physicians in this group are giving
epipodophyllotoxin intermittently (150 mg every second week)
over long periods.
The action of epipodophyllotoxin in Hodgkin's disease and in

lymphosarcomas is equally notable. However, in these diseases
the drug is of less importance than in the reticulosarcomas, for
each of these diseases is already known to be sensitive to several
drugs.

The single apparently complete regression and the three
partial regressions of bladder cancers are most encouraging, and
this will be examined further by complementary trials by the
Urogenital Cancer Co-operative Group of E.O.R.T.C.

Finally, we draw attention to the resolution of pleural
effusions in five patients which were apparently complete and
fairly long lasting (four to five months); such results are only
exceptionally achieved with other forms of systemic chemo-
therapy. We are now studying the possible mesothelial tropism
of this drug.

Clearly it is the toxic action on the bone marrow that is the
main factor limiting the use of this drug. This might be over-
come by using the drug in combination with another agent which
shows some action against the same types of tumours that are
affected by epipodophyllotoxin, but which is not toxic to the
bone marrow; bleomycin has these characteristics (E.O.R.T.C.,
1970, 1972).

Requests for reprints should be addressed to the Institut de
Canc6rologie et d'Immunogenetique, Hopital Paul-Brousse, 14
Avenue Paul Vaillant Couturier, 94 Villejuif, France.
VM 26 was supplied by Sandoz Laboratornies.
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MEDICAL MEMORANDA

Gold-induced Thrombocytopenia
and Response to Dimercaprol
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Several types of thrombocytopenia may occur during gold
therapy. Commonly the patient's platelet count falls, the gold
therapy is temporarily discontinued, and a rapid recovery ensues.
On other occasions a more profound and persistent thrombocy-
topenia occurs (Meyler and Herxheimer, 1968), and these cases
may have either an aplastic marrow or, more unusually, changes
suggestive of toxicity to the megakaryocytes.
We report here the case of a patient who recovered from a

severe and persistent thrombocytopenia. In the literature are
only a few examples of successful treatment of this condition
(Lockie et al., 1947; Honkapohja, 1949; Kroese, 1949; Thomp-
son et al., 1954; Saphir and Ney, 1966; Stavem et al., 1968).
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Case Report

A 56-year-old woman with a two-year history of rheumatoid arthritis
gained little relief on salicylate therapy and was given a course of
sodium aurothiomalate injections. The first injection of 5 mg was
given without any side effects being noted (this was 34 days before
Day 0 on the Chart), and further injections totalling 140 mg were
given over the ensuing 28 days. During this period her platelet count
remained at around 300,000/mm3, with a normal haemoglobin and
white blood count. No eosinophilia was seen.

Seven days after her last injection of gold she presented with wide-
spread purpura and a subconjuctival haemorrhage in the right eye.
Pulse 76/min, B.P. 125/85 mm Hg. There was no splenomegaly or
lymphadenopathy, and no skin lesions other than purpura were found.
Some blood was present in the urine, but tests for occult blood in the
stool were negative.
The haemoglobin was 12-9 g/100 ml, white blood count was 7,900/

mma platelets were <5,000/rm8, three tests for L.E. cell reaction
were negative, and prothrombin and kaolin-cephalin times, urea and
electrolytes, liver function tests, and chest x-ray appearances were all
normal. No platelet antibodies were detected when looking for platelet
agglutinins or when testing for incomplete antibodies by the direct
antiglobulin consumption test or the complement fixation test.
The thrombocytopenia was initially treated with infusions of either

platelet concentrate (15 units/day) or platelet-rich plasma (10 units/
day with frusemide) and no further injections of gold were given.

After seven days of platelet therapy there had been only a transient
rise in the platelet count to 23,000/mm3 after the administration of
platelet-rich plasma. At this stage the bone marrow showed many
young megakaryocytes with little evidence of platelet budding.
(The Chart shows the platelet count each morning. The platelet
tranfusions were given in the afternoon.) At other times the platelet
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count was <5,000/mmn and the patient had further episodes of
purpura. It was therefore decided to start her on steroids.

Prednisolone was given at a dose of 30 mg/day and the platelet
transfusions were continued. Once again there was only a transient
rise in the platelet count after the infusion of platelet-rich plasma.
Indeed after eight days of prednisolone therapy the platelet count
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Clinical course during treatment in a case of gold-induced thrombocytopenia.

was still <5,000/mm3. At this point the patient had been thrombocy-
topenic for 15 days and there was no evidence of spontaneous recovery
and no response to the course of steroids. The serum gold at this time,
measured by atomic absorption spectrophotometry, was 74 Lg/100
ml.

Treatment was then begun with intramuscular injections of 100 mg
of dimercaprol (British anti-lewisite) twice daily for 15 days. There
was a prompt and well-sustained rise in the platelet count which
reached over 100,000/mm3 after four days of therapy. The platelet
transfusions were therefore discontinued. Over the next few days
there was a transient decline before the platelets rose to her previous
levels of around 240,000/mm3.

After six days of dimercaprol therapy the serum gold had fallen to
19 ,ug/100 ml, and at the end of the course the serum gold was below
the limit of reliable estimation (10 tLg/100 ml). Gold was detected in
the urine only on the day after starting dimercaprol therapy, the
excretion being 0 4 mg/24 hr. The patient suffered no side effects from
dimercaprol.

Finally, the prednisolone was reduced to 7-5 mg daily, and she was
maintained on this therapy for her rheumatoid arthritis. The platelet
count remained well maintained at around 300,000/mm3.

Comment

Severe thrombocytopenia has been seen many times during
gold therapy but there is no general agreement about the aetio-
logy, prevention, or treatment of the condition.

It has been suggested that the thrombocytopenia may be an
immunological phenomenon. However, neither we nor Stavem
et al. (1968) were able to show platelet antibodies by a wide
variety of techniques. Indeed the rapid recovery seen after this
patient was given dimercaprol might suggest that gold was
exerting a direct toxic effect in her case. The bone marrow
showing normal numbers of non-budding megakaryocytes is
compatible with either immune or toxic thrombocytopenia.
The prevention of gold-induced thrombocytopenia appears

to be difficult. Regular blood counts may be of help but the
present patient showed no "warning" eosinophilia and had a
normal blood count one week before the onset of purpura. It
has been suggested that monitoring serum gold levels may
reduce the incidence of side effects. This patient, however, had
a low serum gold (74 ig/100 ml), and it is well recognized that
thrombocytopenia can occur after small doses of gold have been
given (Saphir and Ney, 1966).
The treatment of gold-induced thrombocytopenia varies

widely. In this case there was no evidence of spontaneous
recovery after 15 days of thrombocytopenia and no response to
an eight-day course of steroids. Dramatic recovery took place
only after dimercaprol had been given. The rise in platelet count
occurred at a time when the serum gold was being excreted in
the urine, and these findings emphasize the specific role of
dimercaprol in treatment. The dosage was based on the sug-
gestion of Saphir and Ney (1966) that the total dose of dimer-
caprol (in grammes) should exceed by a factor of 30 the total
dose of gold (in-grammes of elemental gold).

We wish to thank Dr. I. Chanarin for his help and encouragement.
Miss C. E. F. Tidmarsh helped with the preparation of the platelet
transfusion. J.M.E. is supported by a Medical Research Council
Fellowship. Agglutination and complement fixation tests were carried
out byDr. K.L.G. Goldsmith and Miss D.M. Brazier, and Mr. R. G. S.
Johns performed the spectrophotometry.
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