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tion.5 The adrenal venous plexuses usually form a main adrenal vein,
which enters the inferior vena cava on the right and renal vein on the
left, allowing selective catheterisation for phlebography and venous
sampling, techniques which have proved useful for tumour confirma-
tion and localisation. Accidental adrenal infarction is a complication of
phlebography and deliberate adrenal venous infarction to ablate
adrenal function was first described by Lecky and Plotkin, who used
it as a palliative measure for advanced metastatic carcinoma of the
breast.2 Rosenstock et al successfully employed the technique to
control Cushing's syndrome as a temporising measure before definitive
surgery.3 The present case, in which adrenal infarction was used to
control hyperaldosteronism, illustrates an important difference in
technique from other reports. Instead of producing generalised
intra-adrenal venous disruption and haemorrhage by a wedged catheter
injection, a sclerosant fluid (absolute alcohol) was injected selectively
into the tumour veins through a fine catheter. The procedure caused
only minimal discomfort and has a potentially lower morbidity than
previous techniques.

This technique provides a new approach to the management of
patients with Conn's syndrome. It should be of particular value in the
poor risk surgical patient who suffers side effects of drug treatment.

'Liddle GW. Primary aldosteronism. In: Wyndgaarden JB, Smith, LH, eds.
Cecil textbook of medicine. 16th ed. Vol 1. Philadelphia: W B Saunders,
1982:1237-9.

2 Lecky JW, Plotkin D. Adrenal function ablation utilizing the angio-
graphic catheter. JAMA 1971 ;218 :1438.

3 Rosenstock J, Allison DJ, Joplin GF, et al. Therapeutic adrenal venous
infarction in ACTH-dependent Cushing's syndrome. BrJ7 Radiol 1981;
54:912-5.

Kahn PC, Kelleher MD, Egdahl RH. Adrenal arteriography and veno-
graphy in primary aldosteronism. Radiology 1971 ;101 :71-8.
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Cyclosporin A nephrotoxicity
related to changes in haemoglobin
concentration
Cyclosporin A is increasingly being used for patients undergoing
bone marrow and solid organ grafting. Also preliminary results show
that cyclosporin A may be of benefit in some autoimmune diseases,
including primary biliary cirrhosis.' Ofthe side effects ofcyclosporin A,
nephrotoxicity is the most common; this is largely dose dependent and
reversible,2 and with careful monitoring of cyclosporin concentrations
in blood or plasma the frequency of the complication may be reduced.
We describe four patients with primary biliary cirrhosis receiving

cyclosporin A in whom the development of nephrotoxicity was
unexpected and shown to be related to a fall in haemoglobin con-
centration associated with a rise in plasma cyclosporin values.

Case histories

The four patients (two women; age range 56-63) had primary biliary
cirrhosis at the cirrhotic stage diagnosed by liver biopsy. Serum bilirubin
concentrations ranged from 25 to 98 jAmol/l (1-5 to 5-7 mg/100 ml) (median

60 jtmol/l (3-5 mg/100 ml); upper limit of normal 15 Mmol/l (0 9 mg/100 ml)).
All four were participating in a pilot study to determine a therapeutic and
non-toxic dose of cyclosporin before a formal double blind, prospective
controlled trial. The patients had normal renal function on admission to the
study, as evidenced by normal serum creatinine and urea concentrations and
creatinine clearance.

Cyclosporin A (3 or 4 mg/kg/day) had been administered at a constant
dose for at least three months before the occurrence of complications, and
during this time the serum creatinine concentration had remained below
100 Zmol/l (1 1 mg/100 ml). Trough plasma concentrations of cyclosporin A,
as measured by radioimmunoassay, were maintained in the therapeutic
range below 200 Htg/l-a concentration that is effective in correcting the
in vitro suppressor cell abnormalities of patients with primary biliary
cirrhosis,3 although a little lower than that currently aimed at in prevention
of graft rejection.

Subsequently, in association with a fall in haemoglobin concentration,
there was a rise in serum creatinine and trough plasma cyclosporin A values
(figure). In two cases falls in haemoglobin of 5-6 g/dl and 2-6 g/dl were due
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Relation between haemoglobin concentration and serum creatinine
and plasma cyclosporin A concentrations in four patients with
primary biliary cirrhosis receiving maintenance dose of
cydosporin A.

Conversion: SI to traditional units-Greatinine: 10 jAmol/l~
0-01 mg/100 ml.

to gastrointestinal haemorrhage, from varices and gastric erosions respectively.
In the other two the haemoglobin concentration fell by 0-8 g/dl and 2-3 g/dl
and the blood film showed a macrocytosis, which after investigation was
attributed to chronic liver disease and myxoedema. In the two patients with
blood loss the dose of cyclosporin A was maintained and correction of the
anaemia by blood transfusion and iron supplements was accompanied by a
return of serum creatinine and plasma cyclosporin A to previous values.
In the other two the dose of cyclosporin A was reduced, with a concomitant
fall in serum creatinine concentration. In all patients serum lipoprotein
concentrations remained stable and normal throughout.

Comment

Cyclosporin A is extensively metabolised by the liver before being
excreted into the bile and then undergoes enterohepatic circulation,'
though results obtained to date at a dose of 5 mg/kg/day in patients
with primary biliary cirrhosis show the pharmacokinetics and
metabolism of cyclosporin to be similar to those in normal subjects
(Robson et al, unpublished data). In the blood cyclosporin A is bound
predominantly to red cells (50%) and to a less extent leucocytes
(20%); the remaining 30-40% of the drug is in the plasma, mostly
bound to lipoproteins.5 In our patients we postulate that the rise in
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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.

The financial support of the Cromwell Hospital and Sandoz Ltd is
gratefully acknowledged.
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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.

'Lichtenstein LM, Gillespie F. Inhibition of histamine release by histamine
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