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Haemolytic anaemia in a case of occupational asthma
due to maleic anhydride

P F G Gannon, P Sherwood Burge, C Hewlett, R D Tee

Occupational asthma due to a number of acid
anhydrides including maleic anhydride has
previously been described.'2 Haemolytic anaemia in
association with pulmonary haemorrhage has been
described in workers exposed to trimellitic
anhydride,' but not in workers exposed to maleic
anhydride. The previously reported cases of
haemolytic anaemia were Coombs' negative. We
describe a case ofautoimmune haemolytic anaemia in
a worker with occupational asthma due to maleic
anhydride and with no associated pulmonary
haemorrhage.
A 57 year old non-atopic non-smoking male

laboratory supervisor with no pre-existing asthma
started work on a pilot plant producing maleic
anhydride in the 1950s. Shortly after this he
developed work related wheeze and breathlessness
and was transferred to paperwork away from
exposure, with resolution of his symptoms. In 1982
he began work in the company's analytical laboratory
where he was intermittently exposed to maleic
anhydride and had a recurrence of his work related
wheeze and breathlessness; symptoms improved
over periods away and deteriorated on return to
work. Exposure continued, however, and in Septem-
ber 1984 he was admitted to hospital with a severe

haemolytic anaemia (table). This responded to
steroid, plasmapheresis, and blood transfusion. He
returned to work away from exposure and his
steroids were discontinued. His haemoglobin con-

centration remained stable (figure). He returned to
exposure, however, at the end of May 1985 and
within two weeks had been readmitted with a

recurrence of his anaemia (figure); this again respon-
ded to treatment. He has not returned to exposure to

maleic anhydride and his haemoglobin concentration
has remained stable in the normal range even though
steroid treatment has been discontinued. At no time
did he complain of symptoms suggestive of pulmon-
ary haemorrhage. He now works as an antique
restorer. He continues to have some asthma but this
is well controlled and is not made worse by work.
Anhydride-human serum albumin (HSA) con-

jugates were prepared for maleic (MA), phthalic (PA)
trimellitic (TMA), and tetrachlorphthalic anhydride
(TCPA) and specific IgE antibodies were measured
by radioallergosorbent test (RAST) as described by
Topping et al.4 Positive RAST ratios of 24-0 for
MA:HSA, 18-7 for PA:HSA, 17i0 for TMA:HSA,
and 1-0 for TCPA:HSA were found. The RAST
ratios were calculated as isotope binding of
anhydride disc divided by isotope binding of HSA
disc. A ratio of two or greater was taken as positive.
We have subsequently monitored a decline in his IgE
RASTs to these anhydrides consistent with removal
from exposure. He did, however, have a small
increase in his IgE RASTs at one point, which we

believe to be the result of environmental exposure as
he still lives near to his original workplace. His IgG
antibodies to acid anhydrides have been negative
throughout. Exposure to maleic anhydride is the
likely cause of haemolytic anaemia and occupational
asthma in the worker. This is suggested by the
temporal relation between episodes of haemolytic
anaemia and work related symptoms and exposure to
maleic anhydride and the high specific IgE RAST
score to this agent. The positive RAST scores to
other anhydrides are likely to be a result of cross

reactivity as only maleic anhydride was present in the
workplace; this is supported by the negative RAST
ratio ofTCPA:HSA. The Coombs' positive nature of
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Investigations on initial admission to hospital in 1984

Investigation

Haemoglobin concentration 5-8 (13-18 g/dl)
Reticulocytes 37 (0-2-2%)
White cell count 35000 (48-105 x 10'/l)
Platelets 279 (150-350 x 109/l)
Total bilirubin concentration 157 (< 15 ,mol/l)
Lactate dehydrogenase activity 1472 (100-500 U/l)
Coombs' test positive

Nonnal range in parentheses.
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Plot of haemoglobin concentration against time showing time relatedfalls compared with exposure to maleic
anhydride.

the anaemia suggests that this is an immune mediated
reaction although we were unable to find any

antibodies to a maleic anhydride human red cell
conjugate. An immune mechanism is likely in view of
the fact that maleic anhydride has been used in the
past to chemically modify erythrocyte membrane
proteins5; effectively producing a foreign protein.
This case contrasts with cases ofhaemolytic anaemia
caused by trimellitic anhydride, which were con-
sidered to be non-immunologically mediated and
were associated with pulmonary haemorrhage.
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