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of adding red blood cells; this excluded the influence of daily variation of
the normal plasma recalcification time. The fall in plasma recalcification
time after the addition of red blood cells washed three times was expressed
as a percentage of the plasma recalcification time of the pooled normal
plasma obtained that day-that is:

( plasma recalcification time after addition of red blood cells
plasma recalcification time of pooled normal plasma ) x0

The greater the percentage the greater the procoagulant activity.
The plasma recalcification time was significantly decreased in the washed,

packed red blood cells of patients with falciparum malaria (mean (SD)
decrease 44-67 (11-97)",,; range 27-780,; n=37) compared with that in
normal red blood cells (21 66 (7 50)>,; 8-36°,; n- 38) (p < 0-005) and those
containing P vivax (26-73 (8-28)0,; 15-38",,; n- 7) (p < 0 05) with a similar
packed cell volume. The proportion of red blood cells containing parasites
ranged from 0-1 to 6-51'' in patients with falciparum malaria and from
0-2 to 4 00' in patients with vivax malaria.

Subsequently, red cells containing parasites were separated out from the
cells of three patients with falciparum malaria using Percoll gradient (Fine
Pharmacia) as recommended.3 The increase in procoagulant activity was
found to be limited to the erythrocytes containing parasites (decrease in
plasma recalcification time 70-75",, in red blood cells containing parasites
compared with 10-15", in red blood cells not containing parasites from the
same patients). Microscopical examination of the red cells containing para-
sites showed both ring forms and gametocytes.

Comment

After invading red cells P falciparum may produce certain changes
in the lipid distribution across the inner and outer surfaces of the
erythrocyte membrane that increase the procoagulant activity.4
Whatever the mechanism of increase in procoagulant activity, we
believe that red cells containing parasites play an important part in
initiating intravascular coagulation, which leads to the blockage of
small capillaries and disseminated intravascular coagulation in falci-
parum malaria.

1 Devakul K, Harinasuta T, Reid HA. i23I-labelled fibrinogen in cerebral malaria.
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3 Tosta CE, Sedegah M, Henderson DC, Wedderburn N. Plasmodium yoelli and
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Atopy after bone marrow
transplantation

Adoptive passive transfer experiments are often performed in animals
but for ethical reasons cannot be performed in man. It is feasible,
however, for the transfer of lymphocytes in bone marrow trans-
plantation to result in clinical manifestations in the recipient that

Scores obtained on radioallergosorbent testing in recipient and donor

Test substance
Total
IgE Grass House Cat Hens' Cows' Brazil

(U ml) pollen dust mite epithelium egg milk Cod Wheat Peanut nut Crab

Recipient
June 1982 78 0 0 0 0 0 0 0 0 0 0
July 1984 910 0 3 4 2 2 0 1 3 2 0

Donor

July 1984 1879 3 4 4 2 2 2 2 3 0 2

have previously manifested in the donor. We believe that the following
case may be an example of this.

Case report

A 9 year old boy received a bone marrow transplant in July 1982 for
acute common lymphoblastic leukaemia (in third remission) from his
7 year old brother, whose HLA type was identical. The mixed lymphocyte
reaction was negative. The procedure was successful and without major
complication. Cyclosporin A was used to control graft versus host reactions.
His leukaemia remained in full remission, and all treatment was stopped.
The donor had a history of atopy from the age of 4 months, when he

first developed atopic eczema. By his first birthday he had developed asthma,
rhinitis, and food allergy (angio-oedema and vomiting after eating egg,
fish, and baked beans). Later he developed bronchospasm after eating
peanuts. The table shows results of a radioallergosorbent test (RAST,
Pharmacia, Sweden), performed in July 1984.
The recipient had no history of atopy before transplantation. His total

serum IgE concentration was within normal limits when measured by the
double antibody assay of Merrett and Pantin (upper limit of normal 200
U/ml),' and results of radioallergosorbent tests to three inhalants and seven
foods before transplantation were negative (table). In January 1983 he
developed symptoms of food allergy, with angio-oedema after eating beans;
subsequently he developed angio-oedema after eating fish, bananas, and
nuts, and angio-oedema and vomiting after eating egg: he had previously
eaten all these foods without problem. His total serum IgE concentration in
July 1984 had risen to 910 U/ml, and results of radioallergosorbent tests
were positive to two of three inhalants and five of seven foods (table). He
did not develop asthma, rhinitis, or atopic eczema.

Comment

Most patients with allergy to foods develop symptoms within the
first two years of life, though such allergy may develop after virus
infections2 3 and during pregnancy,4 when immunomodulation may
result in "allergic breakthrough."5
The donor in this case was atopic and had shown both respiratory

and food allergy before 1982. The mother was also atopic with
allergic rhinitis. The recipient had had no history of atopy before
bone marrow transplantation but subsequently developed clinical
manifestations offood allergy and positive results ofradioallergosorbent
tests to several foods and inhalants. The mechanism of this remains
to be elucidated, but the most interesting possibility would implicate
adoptive passive transfer from the donor lymphocytes, especially
as the food allergies in both boys, and the results of their radio-
allergosorbent tests, were similar. Other possible causative mechanisms
must also be considered. The recipient received cyclosporin A,
which is likely to cause considerable immunomodulation, and
allergies might result, though this has not previously been described.
Alternatively, the recipient could have developed late onset food
allergy coincidentally, in view of the family history of atopy (though
this is unusual without concomitant eczema or asthma); the timing
of events, however, suggests that the development of his allergy was
related in some way to his transplant.
No clinically manifest adoptive transfer phenomena have occurred

previously after bone marrow transplantation (L Lum, Seattle, bone
marrow transplant group, personal communication). Theoretically,
though, there is no reason why they should not occur. In our case
the food allergy may have been transferred in this way, but it is
difficult to prove this.

We thank Professor A J Barrett and staff at the Westminster Children's
Hospital, London, for performing the bone marrow transplantation,
Mrs P Stewart for typing the manuscript, and the patient and his family for
their cooperation.
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Peptic ulcers induced by
piroxicam

Piroxicam is a commonly used non-steroidal anti-inflammatory drug.
Its advantages include its high efficacy, its long plasma half life (mean
of 38 hours), which enables it to be taken as a single daily dose, and
its supposedly low incidence of gastrointestinal side effects. We
report, however, on four patients with peptic ulcers induced by
piroxicam seen over four months. None had had dyspeptic symptoms
previously, and none was taking other ulcerogenic drugs.

Case reports

Case 1-A 79 year old housewife with a 40 year history of arthritis received
phenylbutazone for five years before her treatment was changed to piroxicam
20 mg daily in September 1983. In November she developed anaemia and
epigastric discomfort that responded to antacids. Investigations showed iron
deficiency anaemia with a haemoglobin concentration of 5-9 g/dl (mean cell
volume 63-0 fl, mean cell haemoglobin 30-6 pg). She was not taking any
drugs other than piroxicam. Endoscopy showed a prepyloric ulcer. Piroxicam
was stopped, and she was given a six week course of cimetidine. Repeat
endoscopy showed that the ulcer had healed.

Case 2-A 50 year old woman had had symptomatic multiple joint pain
for three years. She developed typical ulcer pain soon after taking piroxicam
and was prescribed antacids. She was not taking any other drugs. Endo-
scopy showed three benign gastric ulcers. Piroxicam was stopped, and after
a course of ranitidine repeat endoscopy showed complete healing of the
ulcers.
Case 3-An 87 year old woman taking piroxicam for arthritis was admitted

with a five day history of melaena and massive haematemesis. She was
shocked with a blood pressure of 90/70 mm Hg. Haemoglobin concentration
was 6 g/dl. Four units of blood were transfused. Endoscopy showed a
duodenal ulcer. She recovered with conservative treatment, and repeat
endoscopy was not performed.

Case 4-An 81 year old man was admitted with massive haematemesis
and melaena. He was receiving piroxicam 10 mg twice daily for arthritis.
He was shocked with a blood pressure of 60/0 mm Hg and a pulse rate of
I110/min. Haemoglobin concentration was 8-2 g dl. Five units of blood
were given in the first 24 hours. Thirty six hours after admission he started
to rebleed with massive melaena and collapsed, his blood pressure dropping
from 140180 to 90/60 mm Hg. Three more units of blood were given, and
emergency endoscopy showed a deep, actively oozing posterior duodenal
ulcer. Polya gastrectomy was performed, and he made a good recovery.

Comment

We are concerned by this high incidence of ulceration induced by
piroxicam over such a short period. Clinical trials of piroxicam have
shown a low incidence of serious gastrointestinal side effects. Ando
and Lombardino did not find a single case of ulcer or gastrointestinal
bleeding in 537 patients.' Several large scale multicentre surveillance
studies of over 73 000 patients reported an incidence of ulcers of
0-10.7 0.3 Pitts showed that the prevalence of ulcer with piroxicam
20 mg daily was 0-9", (N E Pitts, findings presented at the ninth
European congress of rheumatology, 1980). Criticisms that these
studies underestimated the incidence of ulceration were confirmed by
recent gastroscopic studies in arthritic patients with ulcers, which
showed that many had no overt symptoms.4
From 1970 to February 1984, 38 cases of duodenal ulcer and 45 of

gastric ulcer due to piroxicam were reported to the Committee on

the Safety of Medicines. One hundred cases of upper gastrointestinal
haemorrhage occurred, with 12 deaths. These figures are probably a
considerable underestimate of the true incidence of side effects. A
review of all the endoscopies performed in our department in the
first five months of 1984 showed 78 cases of duodenal ulcer (23 bleed-
ing) and 48 cases of gastric ulcer (20 bleeding). The four cases of
ulcer due to piroxicam reported here thus represent 30/% of ulcers
seen in our hospital.

In conclusion, we suspect that piroxicam may cause considerable
peptic ulceration. The only way to test this hypothesis would be for
patients to undergo endoscopy before and some weeks after a course
of this drug.

Since this paper was accepted we have admitted a fifth patient with ulcers
induced by piroxicam.
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laboratory and clinical studies. Eur J Rheumatol Inflamm 1983;6:3-23.
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Long term suppression of prolactin
concentrations after bromocriptine
induced regression of pituitary
prolactinomas

Elsewhere we reported our experience of bromocriptine treatment for
hyperprolactinaemia in a series of 36 women, 29 of whom showed
radiological abnormalities of the pituitary fossa.5 Twenty of the
original patients, who had abnormal fossas on initial assessment,
remained under follow up surveillance for a further four years. Of
these, three were unable to tolerate bromocriptine and received no
definitive treatment, five are still receiving bromocriptine, and one
discontinued treatment after two successful pregnancies. The re-
maining 11 patients treated with bromocriptine showed evidence of
tumour regression on serial radiological investigation and treatment
was stopped. We describe the subsequent progress of these 11
patients.

Present series

Radiological assessment of pituitary fossa-Initial assessment was by thin
section pituitary tomography supplemented where indicated by computed
tomography (CT). When necessary metrizamide cisternography was
performed. Subsequent radiological assessment was carried out at intervals
of 12-18 months using a combination of thin section tomography and CT.

Treatment regimen-The dose of bromocriptine was titrated against plasma
prolactin concentrations until the value had fallen into the normal range
(<500 mU/l). Prolactin assays were performed every three to six months
once the appropriate daily dose of bromocriptine had been determined. In
general bromocriptine was discontinued when pregnancy had been confirmed
-that is, three weeks after ovulation-and resumed after delivery. In two
patients who showed evidence of suprasellar extension bromocriptine was
continued throughout pregnancy in one instance and from 32 weeks of
gestation to delivery in another. Visual field assessment was carried out at
three to six month intervals. Once radiological evidence of regression of the
prolactinoma had been obtained bromocriptine was stopped. Prolactin
concentrations were monitored initially at monthly intervals and subse-
quently every three to six months. Radiological reassessment was undertaken
at intervals of one year.

Patients and outcome-The 11 patients were aged 19-33 years. Pretreatment
prolactin concentrations ranged between 2000 and 6400 mU/l. The daily
dose of bromocriptine required to secure normoprolactinaemia lay between
2-5 and 10-0 mg. Seven women achieved at least one viable pregnancy during
treatment. The duration of treatment required to secure regression in patients
who achieved pregnancy (mean 28-7 months; range 19-40 months) was
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