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plasma concentrations of the drug was consequent on a reduction
in the red cell mass which resulted in increased free concentrations
of the drug and the development of nephrotoxicity.

In patients with bone marrow and organ grafts receiving cyclo-
sporin A, as well as those with cirrhosis, there are many other factors
that may cause renal impairment, such as organ failure, sepsis, and
other nephrotoxic drugs. The present cases emphasise the clinical
importance of a sudden reduction in red cell mass and a consequent
increase in the quantity of unbound cyclosporin A in the development
of nephrotoxicity. Conversely, an increase in red cell mass and
binding-for example, as a result of blood transfusion-might lead
to a reduction in free cyclosporin A and a decrease in immuno-
suppressive effect.
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Respiratory symptoms related to
work in a factory manufacturing
cimetidine tablets
Cimetidine tablets are manufactured by a batch process in which
cimetidine base is mixed with excipients that determine the final
characteristics of the tablets. The mixture is granulated and ground
before being made into tablets. People working near these processes
might inhale any of the constituents of the tablets.

Patients, methods, and results

Four men working in a factory manufacturing cimetidine tablets developed
respiratory symptoms related to periods at work. Bronchial provocation
tests with cimetidine powder produced an asthmatic reaction in one and
nasal reactions in two (table).
We issued a questionnaire and performed skin prick tests and spirometry

on three groups of employees defined according to exposure. One group
comprised all those daily exposed to dust from cimetidine tabletting; the
second comprised virtually all those exposed less than daily but more than
once a week; and the third comprised a random sample of those exposed
less than once a week. Symptoms of the lower respiratory tract related to
work were defined as tightness of the chest, difficulty in breathing, or short-
ness of breath when hurrying on level ground or walking up a slight hill,
with improvement at weekends or during holidays. Nasal symptoms related
to work were defined as two or more episodes in the previous 12 months of
a blocked, itchy, or runny nose that improved at weekends or during holidays.

Skin prick tests were done with a control solution, with extracts of five
common allergens, and with cimetidine solutions at concentrations of 1 and
10 g/l.
Thirteen (62%) of the 21 patients exposed daily, four (21%) of the 19

exposed more than once a week, and three (20%) of the 15 exposed less
than once a week had work related respiratory symptoms. Of eight subjects
with symptoms of the lower respiratory tract, seven were in the group

Results of bronchial provocation tests in four men with respiratory symptoms
related to exposure to cimetidine dust

Substances tested
Case Age
No (years) Lactose Tablet

Histamine powder excipients Cimetidine

1 30 Not tested No reaction No reaction Late nasal reaction
2 56 14% fall in No reaction No reaction Late nasal reaction

FEV, at 4 g/l
3 39 No reaction No reaction No reaction Late bronchial reaction
4 27 No reaction No reaction No reaction No reaction

FEV, = forced expiratory volume in one second.

exposed most often. x2 testing for linear trend showed a strong relation
between the proportion affected in each group and the frequency of exposure
to dust (p< 0001).
A positive skin prick test to at least one common allergen was found in

19 (34-5%) of the survey population, but no positive responses to the
cimetidine solutions were elicited. No significant relation was found between
atopy and work related respiratory symptoms.

Both forced vital capacity and forced expiratory volume in one second
were lower in those with work related symptoms of the lower respiratory
tract, but the difference was significant only for forced vital capacity (p< 0-05).
Smoking habit was not related either to disease category or to frequency of
exposure, making it unlikely that differences in smoking habit could explain
the reduced forced vital capacity in the group with symptoms of the lower
respiratory tract.

Comment

We found that inhalation of cimetidine dust during tablet manu-
facture may cause asthma or rhinitis, or both, particularly in those
most often exposed. Inhalation tests with cimetidine but not with
tablet excipients provoked nasal reactions in two cases and a non-
immediate asthmatic reaction in a third. The asthmatic reaction
occurred in a patient who did not, before the test, show airway
hyperreactivity to inhaled histamine. Thus cimetidine probably does
not act as a non-specific irritant in those with hyperreactive airways.
The pathogenesis of the asthma and rhinitis is not certain. There

are theoretical grounds for postulating a pharmacological mechanism,1
but most studies that have examined the effects of cimetidine, when
taken in the normal way or when inhaled, on the airways of both
normal and asthmatic subjects have shown little if any effect.2 Only a
proportion of the workforce exposed to cimetidine dust was affected,
and their symptoms did not develop immediately after initial ex-
posure. This and the allergic responses that have been reported
after both oral3 and intravenous4 administration of cimetidine suggest
that acquired hypersensitivity is a more likely explanation for our
findings.

After this study (1979) further measures were taken to control dust.
Subsequently only one employee had to be relocated after developing
occupational asthma.
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