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after treatment, while potentially unstable patients of similar
initial urgency languish in the waiting room or in an
ambulance for want of an ED trolley and nurse. It is time
that hospitals addressed this inequity: restricting the access
and quality of initial care because of inability to provide
timely later care is ethically dubious14 and is likely to lead to
adverse outcomes and medicolegal exposure.

These weighty issues cannot be addressed by EDs alone.
Demand for emergency services has increased9 while bed
numbers have decreased,15 and demographic projections
indicate that these trends are unlikely to reverse. Unless
practices change, our EDs will cease to function in their
designated role, and will instead inappropriately spend most
of their resources providing care to patients who should be
in inpatient beds. Hospitals, communities, and government
must debate and decide the allocation of resources to EDs
and wards and agree on a sensible approach to providing
appropriate care in both environments. The debate is no
longer about the level of resources our EDs deserve, but
rather about how to ensure that ED resources are directed to
those who need them — the patients in the waiting room.

Drew B Richardson
NRMA–ACT Road Safety Trust Chair of Road Trauma and Emergency Medicine

Australian National University, Canberra, ACT. drew.richardson@act.gov.au

1. Little JM. Healthcare rationing: constraints and equity [editorial]. Med J Aust
2001; 174: 641-642.

2. Baggoley C. President’s message. Emerg Med (Aust) 1998; 10: 169-271.
3. Australasian College for Emergency Medicine. Policy document — standard

terminology. Emerg Med (Aust) 2002; 14: 337-340.
4. Richardson DB. Association of access block with decreased performance

[abstract]. Acad Emerg Med 2001; 8: 575-576.
5. Derlet RW, Richards JR. Overcrowding in the nation’s emergency departments:

complex causes and disturbing effects. Ann Emerg Med 2000; 35: 63-68.
6. Fernandes CMB. Emergency department overcrowding: what is our response to

the “new normal”? Acad Emerg Med 2003; 10: 1096-1097.
7. Liew D, Liew D, Kennedy MP. Emergency department length of stay independ-

ently predicts excess inpatient length of stay. Med J Aust 2003; 179: 524-526. 
8. Richardson DB. The access-block effect: relationship between delay to reaching

an inpatient bed and inpatient length of stay. Med J Aust 2002; 177: 492-495. 
9. Audit Office of NSW. Performance audit report. Hospital emergency depart-

ments: delivering services to patients. Sydney: NSW Government, 2000.
10. Cameron PA, Campbell DA. Access block: problems and progress [editorial].

Med J Aust 2003; 178: 99-100. 
11. Bagurst A, Place M, Posnett JW. Dynamics of bed use in accommodating

emergency admissions: stochastic simulation model. BMJ 1999; 319: 155-158.
12. Forster AJ, Stiell I, Wells G, et al. The effect of hospital occupancy on emergency

department length of stay and patient disposition. Acad Emerg Med 2003; 10:
127-133.

13. Richardson DB. Total daily patient care time as a measure of emergency
department overcrowding [abstract]. Acad Emerg Med 2003; 10: 526.

14. Tauber Al. A philosophical approach to rationing. Med J Aust 2003; 178: 454-
456. 

15. Australian Institute of Health and Welfare. Australian hospital statistics 1999–00.
Health services series No. 17. Canberra: AIHW, 2001; 32. (AIHW Cat. No.
HSE 14.) ❏

Population genetic screening for hereditary haemochromatosis
Even for a simple genetic condition, screening the general population is not straightforward

HEREDITARY HAEMOCHROMATOSIS has been touted as
the “poster child” for public health genetics. Most cases of
haemochromatosis are due to homozygosity for a single
mutation leading to iron overload. It is considered to be an
ideal candidate for population genetic screening because
genetic susceptibility is common, testing is inexpensive, and
iron studies can detect early stages of disease. Most import-
antly, venesection is a simple and effective way to both
prevent and manage the potential sequelae of iron overload,
which include severe fatigue, arthritis, impotence, cirrhosis,
diabetes, and cardiomyopathy. However, even though most
cases of haemochromatosis are due to a single mutation, it is
still unclear how many people homozygous for this mutation
will develop serious disease. Consequently, there is uncer-
tainty as to the benefit of screening.

Following characterisation of the HFE gene in 1996,1

genetic testing for hereditary haemochromatosis has become
available. In Australia, Medicare claims for testing for
genetic susceptibility to hereditary haemochromatosis have
risen from 14 414 in 1999 to almost 30 000 in 2002.2 It is
predicted that about one in 200 Australians are homozygous
for the C282Y mutation, which accounts for about 90% of
cases of hereditary haemochromatosis identified to date in
high-risk families.3

A person carrying two copies of the C282Y mutation is at
risk of developing iron overload and subsequent disease.
However, like all diseases, haemochromatosis is defined by

pathology, and a person does not have hereditary haemo-
chromatosis unless body iron stores, as reflected by abnor-
mal iron indices (serum ferritin and fasting transferrin
saturation), are elevated. There is a wide spectrum of
potential consequences of iron overload, and while about
60% of C282Y homozygotes will eventually develop iron
overload,3,4 it is not known what proportion will progress to
serious clinical disease. The answer is complicated by the
long latency for development of disease (probably many
years) and the possible modifying effects of sex, diet,
environment and other genes.

Recent population-based studies have shed light on dis-
ease expression in people genetically susceptible to hered-
itary haemochromatosis. In the Busselton study, 16
homozygotes were identified from a sample of 3011 adults
(1 in 188) with a median age of 52.7 years (range, 20–79
years).3 Twelve were not previously aware of their genetic
risk, and of these, seven had elevated serum ferritin levels
and the four with normal iron studies were premenopausal
women. Half of the original 16 had clinical features consist-
ent with hereditary haemochromatosis, although the preva-
lence of symptoms in non-homozygotes of the same age was
not presented for comparison.3

A recent study in California identified 152 homozygotes
from a sample of 41 038 individuals (1 in 270) with mean
age 57 years (SD, 14).4 Among these homozygotes, 76% of
men and 54% of women had raised serum ferritin levels.
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Homozygotes were twice as likely as controls to report liver
problems (8.1% versus 4.1%), but there was no evidence for
a higher prevalence in homozygotes for any other symptom
associated with hereditary haemochromatosis. The authors
estimated only a small percentage of homozygotes would
develop frank clinical haemochromatosis.4 However, exclu-
sion of people with pre-existing disease may have biased this
estimate downwards.5 Although it is possible that disease
expression is greater in Australia, owing to our relatively
higher meat and alcohol intake,6 the results of the Califor-
nian study indicate that further population-based studies are
necessary.

The key factors in considering population screening of
asymptomatic people are whether it will do more benefit
than harm and whether it is cost-effective.7 International
expert opinion has been cautious about population genetic
screening for hereditary haemochromatosis,8,9 given the
limited population data and possible adverse effects of
screening, such as the potential for insurance discrimination
in the United States. In Australia, health insurance is
population-rated and discrimination is illegal. For life insur-
ance, an agreement has been reached with the insurance
industry that considerably reduces the risk of discrimina-
tion.10

Because cost–benefit analyses depend upon the number of
people for whom disease can be prevented, enthusiasm for
population screening for hereditary haemochromatosis has
been dampened by the Californian findings. Even if these
results are confirmed in whole or in part, it could be argued
that, in Australia, there is minimal “cost” to genetically
susceptible individuals in becoming blood donors, which
virtually eliminates their risk of disease.11 However, until it
can be demonstrated that benefits or savings outweigh any
potential harm or costs, population genetic screening pro-
grams — paid for by the public purse — are on the
backburner.

The current standard of care remains cascade screening
(ie, testing the HFE mutation status of first-degree relatives
of individuals who have developed iron-related disease),
because it is reasonable to assume that familial homozygous
individuals are more likely to express disease.12 Genetic
testing for HFE mutations is also appropriate as a follow-up
in people with abnormal iron studies (ie, elevated serum
transferrin saturation and serum ferritin). Iron studies
should be considered for patients with unexplained symp-
toms or conditions consistent with hereditary haemochro-
matosis, such as severe fatigue, liver disease and diabetes,
although the predictive value of such testing is likely to be
low.

C282Y homozygotes found to have high serum ferritin
levels, with or without increased transferrin saturation,
should have regular therapeutic venesection. Those with
normal iron studies should be monitored expectantly, but
do not require venesection unless they develop persistent
abnormalities in serum ferritin levels.

The Human Genome Project has made a great step
forward in mapping tens of thousands of genes, but it may
be decades before we can predict which individuals are most
likely to develop serious disease. Even for a condition as

apparently straightforward as hereditary haemochromatosis,
the path to general population genetic screening has proven
more complicated than initially expected.
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