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HAEMOCHROMATOSIS I A YO G FEMALE

I. CoHE , M.B., B..Ch. (RAND) M.R.C.P. (EOIN.) and T. H. BOTHWELL, M.D. (R D), .R..P. (La .)

Department of Medicine, University of the Witwatersrand, Johanne burg.

In 1951 one of us reported a case of idiopathic haemo­
chromatosis -in a young European male, aged 2l years.1

The salient features were myocardial failure, sexual hypo­
plasia and enlargement of the liver. The cardiac disability
was the major presenting feature and- was the cause of the
patient's sudden death 1 year after the onset of the symptoms.
Recently a sister of the patient was found to be suffering
from the same disease and the clinical presentation was
very similar to that of the first case.

The occurrence of idiopathic haemochromatosi in ibling
i uncommon and, moreover the disea e is extremely rare
in young females. 2 For these reason the present ca e i
reported in detail.

CASE H1STORY
First Admission

The patient, a female of 25 years of age, was admitted to another
unit of the Johannesburg hospital in March 1954. The major
complaint was that during the previous 2 year she had developed
amenorrhoea, diminished libido and increasing skin pigmentation.
Before this her periods had been irregular. She had been married
for 6 years but had never become pregnant.

She was a young, thin woman with patchy pigmentation of the
face and forearms. The breasts were poorly developed and hair
was scanty in the pubic and axillary regions. There was no obvious
hepatomegaly. The blood pressure was 120/60 mm. Hg and the
cardiovascular ystem appeare,d normal. On vaginal examination
the uterus was felt to be hypoplastic.

Laboratory data. FpJJ blood count normal. Serum electrolyte
norma!. 'Liver function' tests: Thymol turbidity 8· 5 units, thymol
flocculation ++++, cephalin cholesterol ++++, Takata Ara
(Ucko's modification) ++, zinc-sulphate turbidity 26· 8 unit,
IOtal lipids 984 mgm. per 100 ml., alkaline phosphatase 15·8
King:Armstrong units, total bilirubin O' 3 mg. per lOO m!., total
protem 7·8 g. per lOO ml., 17 ketosteroids in 24-hour specimen of
urine 3·1 mg. Follicle-stimulating hormone less than 6 mouse
units (normal 6-12 mouse units). Kepler-Robinson-Power test
negative. Skin biopsy: increased melanin pigmentation in the
basal layers. .

.The patient was discharged from ho pital with no definite
dlagnosi made.
Second Admission

The patient was readmitted to hospital in September 1956
complaining of severe bouts of abdominal pain during the previous
few weeks. She had also noticed increasing breathlessne on
exertion over the same period and a sudden attack of evere
palpitation, lasting a few hours, had occurred on the day before
admis ion.

The physical findings were similar to those on the first admi ion
except for signs in the cardiovascular system. She was dy pnoeic
at rest and \ a found to be in congestive cardiac failure. The
heart rate wa 200 per minute and the rhythm wa grossly irregular.
The blood pres ure was 90/60 mm. Hg. Cardiomegaly was pre ent
and a gallop rhythm wa heard at the apex. The liver wa tender
and enlarged to 3 finger' below the costal margin. n electro­
cardiogram taken on admis ion showed a sinu rhythm with
rllns of nodal extra ystoles and occasional ventricular ectopic
beat, and there wa a generalized depres ion of T-wave in the
precordial leads. n -ray of the che t taken at the ame time
howed ome generalized cardiac enlargement (cardio-thoracic

ratio 56%).
The patient wa treated with digoxin and a mercurial diuretic.

Tn view of her almost moribund condition he wa al 0 given
30 mg. of prednisone daily. On thi therapy he re ponded well and
the ign of cardiac failure disappeared. While in hospital further
inve tigations were carried out.

Laboratory data. Haemoglobin 13·6 g. %. 'Liver function'
te ts: Similar to tho e on the pre iou admi ion. Gluco e toler­
ance test (50 g. by mouth) normal. erum iron 266 gamma per
100 ml.; total iron-binding capacity 266 gamma per 100 m!.
FolLicle-stimulating hormone (24-hour pecimen of urine) less
than 6 mouse units. l7-ketosteroid 3· 4 mg. in 24-hour pecimen
of urine. Liver biop y: Heavy deposit of haemosiderin were
present in parenchyma I cell ; there was al 0 ome early fibrosis of
the portal tracts.

Progress. On discharge from ho pital the patient felt much
improved. There was no sign of congestive cardiac failure and
there was a normal inu rhythm. She was maintained on digitali
therapy and a regime of regular weekly phlebotomies (500 m!.)
was commenced. Tn all, 7,500 ml. of blood was removed during
the next 3 months. During this period the patient maintained a
haemoglobin level between 12 and 14 g. per 100 m!. Although the
cardiac control remained fairly adequate he tended to become
breathles on moderate exertion. On everal occa ion she wa
found to have multiple ventricular ectopic beats. Th e were
partially controlled by maintenance therapy with oral procaine
amide.

Third Admission
The patient was again admitted to hospital in January 1957

because of evere breathlessnes. She wa found to'be in evere
cardiac failure and the heart rate wa 200 per minute with an
irregular rhythm. Pul tI alteman wa present and the blood
pre sure wa 100/ 0 mm. Hg. The heart was clinically enlarged
and a gallop rhythm wa heard at the apex. The liver wa 4 fingers
enlarged and extremely tender. Peripheral oedema wa al 0
present. An electrocardiogram howed auricular fibrillation with
multifocal ventricular ectopic beat. The pia ma-iron level on
admi ion was 253 gamma per 100 ml.
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The patient's condition improved slightly on routine cardiac
care, but although the cardiac arrythmia was restored to normal
she remained in congestive cardiac failure. Ten days after admis­
sion she suddenly became shocked and was found again to have
auricular fibrillation with a ventricular rate of 140 per minute.
During the next few hours various resuscitative measures were
adopted, including intravenous strophanthin and noradrenaline.
Although the heart rate slowed to 100 per minute the blood pressure
remained very low, and she died in irreversable peripheral vascular
failure.

The blood chemistry shortly before death was as follows:
serum potassium 4 mEq.t., serum sodium 139 mEq.., pl~ma
chloride 93 mEq.jI., blood sugar 135 mg.jIOO mt., serum Iron
487 gamma/IOOmJ.

Summary of autopsy findings: There was a generalized brownish
pigmentation of the skin and pitting oedema of the ankles. The
lungs showed well-marked chronic venous congestion and there
was an excess of clear fluid in the pleural cavities. The heart was
slightly enlarged (weight 320 g.). It was of a brewnish colour and
gave a positive prussian-blue reaction for iron. The wall of the
left ventricle was thickened and a mural thrombus was found at
the apex. 0 abnormalities were noted in the gastro-intestinal
tract. The liver (weight 1,860 g.) was smooth and very firm. On
section it showed the typical features of haemochromatosis as
well as chronic venous congestion. The pancreas was chocolate
coloured and showed a well-marked .fibrosis. The spleen was
enlarged (weight 490 g.) and congested. The liver, spleen and
pancreas all gave a well-marked prussian-blue reaction for i.ron.
The endocrine glands were macroscopically normal. Microscopic
examination of the organs showed the typical features of idiopathic
haemochromatosis.

DISCUSSIO

Although idiopathic haemochromatosis is an uncommon
disease, Finch and Finch' were recently able to review 787
cases which have been reported in the last 20 years. The
disease was found to be about 10 times more common in
males as in females and most subjects developed their first
symptoms between the ages of 40 and 60 years. In this group
the presenting features were usually related to cirrhosis of
the liver and to diabetes. In a small proportion of cases the
disease manifested itself at a younger age and the major
impact was often on the heart and endocrine glands. The
prognosis was found to be variable. Although the average
expectation of life was 4.4 years, some cases lived much
longer, while those with cardiac complications usually
succumbed within a year.

It is generally agreed that the disease is the result of an
inborn error of metabolism, which allows for an excessive
absorption of iron from the gut. This excessive absorption
has been demonstrated in several studies3- s and it has been
noted that the increase is especially marked in young patients
suffering from the disease:s In quantitative terms the de­
rangem nt from normal need not be a large one to account
for the massive deposits of iron found in idiopathic haemo­
chromatosis. This is due to the fact that the body's ability
to excrete iron is extremely limited, so that once iron is
introduced into the body it tends to be retained. In an average
daily diet there is approximately 10-15 mg. of iron. About
10% of thIS is normally absorbed and at this level iron
balance can usually be maintained adequately. An absorp­
tion of 20-30% (i.e. 3-5 mg. daily) is therefore enough to
lead to the accumulation of iron in the body. Such an absorp­
tion rate, maintained over 30-50 years, will read eventually
to a body content of between 20 and 60 g.' This is of the
magnitude found in idiopathic haemochromatosis. In females .
the situation is somewhat different since the normal loss
of iron from the body via pregnancy, lactation and menstru­
ation may be enough to prevent, or at least retard. the

development of the disease in predisposed individuals. It is
thus possible to explain partly the much lower incidence of
the disease in females as compared to males (l : 10) and the
tendency for it to manifest at a later age.!

There seems little doubt that the pathological changes in
idiopathic haemochromatosis are secondary to the iron
deposits. Thus the liver, which is the chief reservoir for
excess iron, eventually becomes cirrhotic, while the heavy
pancreatic deposits lead to diabetes in about 80% of cases.!
In addition the skin becomes pigmented and cardiac in­
volvement may also occur. Endocrine damage, as manifested
by loss of secondary sex characteristics, testicular atrophy
and amenorrhoea, is also not uncommon. It has been sug­
gested that these changes are due to the deposition of iron
in the pituitary and other g1ands.s Although this may be the
mechanism in some cases it is probably more frequently a
secondary effect from the advanced liver disease.'

In the present case the major clinical findings were related
to the endocrine and cardiovascular system. The initial symp­
one of amenorrhoea occurring at the age of 23 years. Un­
fortunately only limited endocrine function studies were
carried out but the levels of follicle-stimulating hormone
and 17 ketosteroids were low. These findings were certainly
compatible with pituitary damage. Four years after the
onset of amenorrhoea, cardiac failure developej and the
course from then on was rapidly downhill. The cardiac
manifestations were very similar to those previously reported.
The feature of such cases has been the occurrence of cardiac
failure associatetl in most instances with disturbances of
rhythm. Response to digitalis is usually poor and the majority
of patients die within a year of the onset ofcardiac symptoms. I
It seems likely that the much higher incidence of heart
failure in the younger age-group is due to the fact that the
disease is present in a more acute form, with iron being
absorbed and deposited at a rapid rate. Thus the damage
to the myocardium is dependent not only on the degree of
iron deposition, but on the rate at which it is laid down.s

On this basiS it is possible to explain why many older patients
with heavy depositions of iron in the heart show no clinical
evidence of myocardial damage.

It has been noted previously that idiopathic haemo­
chromatosis is uncommon in females. This is especIally
true in the younger age-groups and it has been possible to
find only isolated reports of cases similar to the present
one.s, 9-11 Three of these were siblings, each of whom
developed amenorrhoea and cardiac failure,ll and a brother
in the same family died from the disease at the age of 27
years. The similarity to the present patient is striking, her
brother also having suffered from idiopathic haemochro­
matosis. Although most cases occur sporadically, several
reports have appeared of more than one case occurring
in the same family.2 It has also been found that about 20%
of patients' relatives have serum-iron levels above normal.!
Th-ese data suggest that the inherited bio-ehemical defect
which leads to idiopathic haemochromatosis is inherited as a
dominant gene with incomplete penetrance.12 Such findings
underline the importance of examining the relatives of all

-patients manifesting the disease. In the present case it is
extremely probable that adequate therapy could have been
given had the diagnosis been made earlier.

In recent years a rational approach to treatment has
become available. It had hitherto only been possible to
give supportive treatment to damaged organs, e.g. insulin for
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the diabetes. Since, however, the pathology is basically
due to excessive iron in the body, the primary objective of
therapy is to remove this iron.13 It has now been shown
by several groups of workers that this can be effectively
achieved by repeated phlebotomies and it is often possible
to remove as much as 500 ml. per week until the iron stores
are depleted.! On this regime iron is mobilized from stores
to supply the increased needs of the bone marrow. Such
therapy has caused amelioration of symptoms and it seems
probable that it will improve the prognosis of patients with
the disease.u Whether it wiU prove helpful in. cases with
cardiac complication is, however, much more doubtful. Apart
from the present subject the authors have treated two other
young patients by phlebotomy and in neither did it seem to
help. The poor results might, in fact, have been anticipated,
as the total amount of iron in the heart is smaU, relative to
that in the liver. The greater part of the mobilized iron there­
fore probably comes from the liver and little difference is
is made to the iron content of the heart. Nevertheless, there
is justification for trying the effects of repeated venesections
in patients with cardiac complications as the prognosis
without them is so desperate. Some support for t his approach
is contained in one recent report where striking improvement
in cardiac function occurred in a case treated by repeated
phlebotomies. U

Shortly before death the present patient exhibited one
last feature worthy of comment. The serum-iron level was
found to be 487 gamma per 100 ml. Since the total iron­
combining capacity had previously been shown to be only
266 gamma per 100 ml. it appears likely that a proportion
of the iron in the plasma was circulating in a form not
attached to beta globulin. The most probable explanation
for this would seem to be the release of ferritin into the
circulation from damaged liver ceUs. In animal studies

ferritin has been shown to be a powerful va odepressor
agent15 and it may well have been the cause of the irreversible
shock in our patient. There are only isolated reports of
extreme hyperferraemia in idiopathic haemochromatosis. lI • 11

In two of these cases it was noted shortly before death, but
a third patient remained well in spite of a serum-iron level of
between 7,000 and 8,000 gamma per 100 mlY The reason
for this discrepancy is not clear. It may, however, be possible
that in the third case the iron compound was inactivated by
being bound onto some plasma protein.

SUMMARY

A case of idiopathic haemochromatosis occurring in a
young adult female is described. The salient clinical features
were amenorrhoea, skin pigmentation and cardiac failure.
Response to repeated venesections was poor and the patient
died within a year of the onset of the cardiac symptoms.
Of special interest was the fact that the patient's brother
had previously succumbed to the same disease.

The pathogenes,is of idiopathic haemochromatosis i
briefly discussed with special reference to cardiac involvement
and genetic aspects.
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MEDICAL INSURANCE SOCIETIES: APPLICATIO OF MEDICAL AID TARIFF

The Executive Committee of the Cape Western Sub-Group of
the National General Practitioners Group request publication
of the following:

The urgent attention of all members of the Medical Association,
both specialists and general practitioners, is drawn to the fact
that certain Insurance Companies who are now administering
Medical Aid Insurance are endeavouring to undermine the basis
on which medical aid practice is recognized by the Medical Asso­
ciation of South Africa.

The following notice and authorization is being issued to
members of the Insurance Society concerned in an endeavour
to obtain preferential rates for medical attention. The notice is
reproduced below:

'NOTICE AND AUTHORIZATIO

Should the specialist/doctor be prepared, in future. to charge
fees, in your case, in accordance with those laid down in
the Medical Association's Tariff of Fees for Approved Medical
Aid Societies dated I August 1957, we shall, on receipt of
your written instruction, pay the proceeds of your claim
direct to the specialist/doctor.

I hereby instruct (name of Insurance Society) to pay the
amount granted under this claim direct to Dr./Drs .

Signature: .
Date: .

N.B. The above will be our normal procedure. There
will, of course, be exceptions and in such cases you will be
advised accordingly when the claim is received.'

Members of the Association are earnestly requested, on no
account whatsoever to associate themselves with this practice
for the following reasons:

I. Medical Practitioners are urged to maintain the solidarity
of the Medical Association.

11. The Insurance Societies are not recognized Medical Aid
Societies and are therefore not entitled to preferential rates.

Ul. The Insurance Societies accept as member people with
incomes higher than the figure laid down as a 'ceiling' for Medical
Aid Societies.

IV. There is 1he real danger that medical Practitioners who
agree to this scheme will lay themselve open to being coerced
to accept even lower fees at some future date.

V. The Medical As ociation should honour its agreement
with approved Medical Aid Societies, which have to conform
to certain requirements in order that the preferential tariff may
apply to their members.


