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patients who had used only two topical preparations recalled an
initial response and then a subsequent deterioration with generalisa-
tion of itch when using this preparation. This is circumstantial evi-
dence that the continued use of Tri-Adcortyl cream may induce the
sensitivity. Provost and Jillson reported two patients, sensitive to
ethylenediamine, who developed a widespread dermatitis after
systemically administered aminophylline. Exfoliative dermatitis was
the outcome in another patient described by Petrozzi and Shore.4
Several antihistamines are related to ethylenediamine and the use of
these should be restricted. In particular, Fisher1 suggested that
tripelennamine hydrochloride tablets or topical ophthalmic pre-
parations with antazoline phosphate should be avoided. Hydroxyzine
hydrochloride and mepyramine maleate are also considered to be
potential hazards. Calnan5 has reported one patient with allergy to
ethylenediamine, piperazine, and hydroxyzine.
Many topical preparations contain potential sensitising agents. If

manufacturers listed the composition of their products more com-
pletely, the investigation of unresponsive dermatoses would be
simplified. The sensitivity to ethylenediamine has been described
because of its importance.
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Thalassaemia minor, iron overload,
and hepatoma

Although haemochromatosis has been described in association with
several chronic haemolytic anaemias, such patients have usuallv
received many blood transfusions. Iron overload has been rarely
reported in thalassaemia minor in the absence of exogenous iron.'
Hepatocellular carcinoma occurs in some 8-22% of patients with
primary haemochromatosis2 but is rare in secondary iron overload.
This report describes a patient with thalassaemia minor who developed
iron overload and died of a hepatoma.

Case report

In January 1975 a 74-year-old retired docker was admitted with an acute
exacerbation of his longstanding chronic bronchitis. Eighteen years
previously he had had a Polya gastrectomy for peptic ulcer. At no time had
he received oral iron or blood transfusion and he was not a heavy drinker.
A distant ancestor was French. He was grey, pale, and weighed 46 kg.
A smooth non-tender liver was palpable two fingers below the costal margin.
The haemoglobin (Hb) concentration was 6 g/dl, mean corpuscular volume
(MCV) 87 fl (87 1Im3), and mean corpuscular haemoglobin (MCH) 26 pg.
The blood film showed moderate anisocytosis, poikilocytosis, and hypo-
chromia with many schistocytes and target cells. HbA2 was 40% and HbF
4-20h. Serum folate was 0-6 tg/l (0 6 ng/ml) and serum vitamin B12 110 ng/l

(110 pg/ml). The bone marrow showed megaloblastic erythropoiesis. The
anaemia was attributed to nutritional deficiency related to partial gastrectomy
and thalassaemia minor. The serum iron concentration was 37 ,umol/l
(207 ug, 100 ml) and total iron binding capacity 40 /moll1 (225 jig/1OO ml).
Liver biopsy showed normal architecture with severe iron deposition
(grade IV). Treatment included transfusion of six units of blood, parenteral
B12, and folic acid.

Three of the patients' four children and six grandchildren had thalassaemia
minor with microcytosis and raised HbA2'
On his second admission in November 1976 he presented with continuous

sharp right upper quadrant pain for the previous month. He weighed 42 kg
and was icteric. The liver had enlarged into the right lower quadrant and
was hard, knobbly, and tender. The haemoglobin concentration was 12 6 g/dl,
MCV 61 fl, MCH 22 pg, and MCHC 34 gidl (34 00). The serum iron
concentration was 19 Mmolll (106 Lg, 100 ml), folate 5 4 ugl, and B,2
1320 ngll. The ferritin concentration was very high at 3593 tg,l. The
concentration of total bilirubin was 40 [moljl (23 mg/100 ml), direct
bilirubin 19 [umol/l, aspartate transaminase 69 U/1, and alkaline phosphatase
271 U/1. The prothrombin ratio was 1-2. Hepatitis B antigen was not
detected. Alpha-fetoprotein test was positive. Liver scan showed multiple
filling defects. Liver biopsy showed both severe iron overload (grade IV) in
Kupffer and parenchymal cells, without cirrhosis and hepatocellular car-
cinoma. The liver iron concentration was 9-83 Mlmol (550 ;Lg), 100 mg dry
weight (mean normal liver iron 144,mol (78 Mg),100 mg) and hepatoma
iron 0 9 ,umol (50 tg)i 100 mg. The patient died with bronchopneumonia
three weeks later.

At necropsy the liver weighed 3050 g; the parenchyma was largely replaced
by nodules of tumour up to 15 cm diameter, some of which were necrotic.
There was a dramatic blue coloration of parenchyma with potassium ferro-
cyanide. Microscopy confirmed the biopsy findings. Hepatoma had invaded
the hepatic vein and become deposited in lung parenchyma. Tumour
emboli were found in the pulmonary artery and left ventricular wall. Large
amounts of iron were present in the pancreas, spleen, and marrow. The
bone marrow was widened and contained red marrow throughout its length.

Discussion

Excessive iron storage has rarely been described in thalassaemia
minor. Williams and Siemsen' reported a patient with thalassaemia
minor who developed haemochromatosis in the absence of any
exogenous iron, as occured in the present case. Inappropriate absorp-
tion of iron has not been shown in thalassaemia minor3 and a study of
iron metabolism of the descendants of the present case may help to
define the aetiology of the overload.
Hepatoma is rare in iron overload secondary to chronic anaemia.4

Barry et a15 reported a patient with hereditary spherocytosis who had
iron overload without cirrhosis and developed a hepatoma. The present
case is unique because of the development of iron overload without
exogenous iron or transfusions; the absence of fibrosis in a heavily
iron-loaded liver; and the association between thalassaemia minor,
iron overload, and hepatoma.
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