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Abstract

Background & aims

Genetic Haemochromatosis (GH) is common in North
European and Celtic populations and is associated with
arthropathy. We aimed to measure the frequency of the
common GH mutations (C282Y and H63D), the carrier
frequency of C282Y and markers of iron overload in
patients who were referred to our rheumatology and joint
replacement clinics.

Methods

Unselected patients attending these clinics were
anonymously tested for the described mutations.
Transferrin saturation and serum ferritin were also
measured and if elevated, the patients had predictive
counselling then named GH mutation testing. The carrier
and mutation frequencies were also determined in 340
local controls.

Results

One hundred and sixty-one unselected patients attending
these clinics were studied. The C282Y mutation carrier
frequency was 1 in 5.2 in patients compared with 1 in 8.1
in controls (p<0.005). The overall mutation frequencies
were similar in patients and controls. One patient was
found to be a homozygous for the C282Y mutation and
eight were compound heterozygotes. Seven other
patients had a raised ferritin, one of whom was a C282Y
heterozygote.

Conclusion

The C282Y carrier frequency is significantly higher in
patients attending rheumatology and joint replacement
clinics than in controls. Screening of these patients for GH
should be considered.
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Introduction

Genetic haemochromatosis (GH) is an autosomal recessive
condition causing iron overload in many organs including the
liver, heart, pancreas, skin, gonads and joints.1 The commonest
gene defect, which was identified in 1996 and accounts for
>90% of cases of GH in the United Kingdom,2 occurs in the
HFE gene on chromosome 6 resulting in a single amino acid
substitution (C282Y mutation) in the gene product. The other
common mutation (H63D) is only clinically relevant in the
compound heterozygote form (C282Y/H63D). Genetic
haemochromatosis is particularly common in North European
and Celtic populations, including the West of Scotland.3 Due to
the high prevalence in these areas, it has been suggested that
high-risk groups, such as those with known associated organ
dysfunction, should be screened for GH mutations.4,5

Some authors have suggested that arthropathy may cause the
greatest morbidity among GH patients.6 The most commonly
affected joints in GH are the index and middle
metacarpophalangeal and proximal interphalangeal joints,
although there are reports of more widespread non-specific joint
disease.7,8,9 However, arthropathy is common in the general
population, and it is unclear whether GH is more common in
patients presenting de novo with arthropathy compared with the
general population.10,11

The aim of our study was to assess the mutation and carrier
frequencies of the common GH mutations in unselected
patients attending rheumatology and joint replacement clinics in
an area of high prevalence of GH. These frequencies were
compared with a local control population.

Patients and Methods

Unselected patients were recruited from new referrals to our
hospital’s rheumatology and pre-operative joint replacement
clinics. The patients were given a brief handout regarding the
study aims and gave written informed consent for entry to the
study prior to having extra blood samples taken at the clinic.
They were tested for an anonymous HFE gene test, but a
named serum ferritin and transferrin saturation. The initial HFE
test was anonymised due to the ethical problem of possibly
labelling a patient as having a genetic “disease” with possibly
no biochemical or clinical penetrance of the condition.

A short history was taken assessing the possibility of known
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heart disease, diabetes mellitus or liver disease. Patient
characteristics are shown in Table I. If the named transferrin
saturation or ferritin was found to be elevated, an appointment
was made for the patient to attend the nurse led clinic where a
named HFE gene test was performed with prior predictive
genetic counselling. The result of this was discussed at a
subsequent consultant led liver clinic.

mutation in patients compared with the control population,
although the absolute mutation frequencies in patients were
similar to controls (see Table II). There were no differences
between the rheumatology and joint replacement patients
regarding mutation frequencies or carrier rates.

Discussion

Genetic Haemochromatosis is a common and under-diagnosed
condition which can be easily treated by venesection if
diagnosed early. The condition is particularly prevalent in North
European and Celtic populations, including the West of
Scotland.5 In this study, we report a carrier frequency of 1 in 8.1
for the common C282Y mutation in local controls. Although
biochemical penetrance of GH is extremely high,9,12,13,14 clinical
penetrance is much lower,15 therefore, screening of the general
population is probably not indicated. Whilst screening of some
high-risk groups such as patients referred to secondary care
with raised liver function tests is commonly undertaken, the
value of screening other high-risk groups remains unclear.

It is well recognised that C282Y homozygotes may develop
arthropathy as part of the clinical spectrum of GH. Although it
is unclear whether venesection reverses the arthritic
manifestations of GH, early identification of the condition
improves outcome from liver disease in particular and allows
predictive testing of relatives.16,17

Olynk et al reported a high incidence of GH mutations in
patients attending a rheumatology clinic in Australia.9 However,
Willis et al suggested that there was no increase in the
prevalence of C282Y homozygotes amongst patients in the
North of England with inflammatory arthritis.11 In addition, Cadet
and colleagues reported no increase in GH mutations in
patients attending rheumatology clinics in France.18 In our study,
we have shown a C282Y mutation carrier frequency of 1 in 5.2
among unselected patients attending our rheumatology and
joint replacement clinics. This is significantly higher than the
local control population, suggesting potential benefit from
screening such patients for this condition.

Due to the raised serum ferritin levels seen in the acute phase
reaction, the measurement of transferrin saturation is often
considered to be the best initial screening test for GH. A level
greater than 45% warrants further investigation.4,19 In our study,
only one patient had a transferrin saturation greater than this
figure, and they were later identified to be a compound
heterozygote for both the C282Y and H63D mutations. Such
individuals are at risk of developing iron overload and organ

* proportion of people who have the specific mutation on one of their
chromosomes

# frequency of the mutation in a given number of chromosomes

Three hundred and forty local controls were anonymously tested
for GH mutations as part of a larger genetic disease prevalence
and screening programme. We had no specific information on
joint symptoms or iron status in this anonymous control group.

Full ethical approval for this study was sought and obtained
from the local ethics committee.

Statistical Analysis

Student’s T test was used to compare the frequency of the GH
mutations and C282Y carrier frequency in the study population
compared to the local controls, as well as comparing GH
mutation frequencies between the rheumatology patients and
the joint replacement clinics. Data are expressed as mean (+/-
SD) unless otherwise stated and a significance level of <0.05
was chosen.

Results

A total of 161 patients were entered into the study - 71 from the
rheumatology clinic and 90 from the joint replacement clinic (62
awaiting knee and 28 awaiting hip replacement). The serum
ferritin and transferrin saturations of the study patients and the
number with raised levels are shown in Table I. There were no
differences in either test of iron overload between the
rheumatology and joint replacement groups. One patient with a
high ferritin was subsequently found to be homozygous for the
C282Y mutation. Of the others with a raised ferritin, one was
found to be heterozygote for the C282Y mutation. The one
patient with a raised transferrin saturation was found to be a
compound heterozygote (C282Y/H63D).

There was a significantly higher carrier frequency of the C282Y

Patients (n=161)

Gender: male / female 47 / 114

Age in years; mean (+/-SD) 59.4 (+/-14.7)

Known heart disease (n) 23

Known diabetes mellitus (n) 5

Known liver disease (n) 4

% Transferrin saturation;
mean (+/-SD) 18 (+/-9)

Number of patients with saturation > 45% 1

Ferritin (ug/L);
mean (+/-SD) 96 (+/-130)

Number of patients with ferritin > 300ug/L 8

Table I. Patient Characteristics and Iron Studies
PATIENTS CONTROLS

Carrier
frequency*: C282Y 1 in 5.2 1 in 8.1 p<0.005

Mutation
frequency#: C282Y 10.2% 7.4% NS

H63D 15.8% 15.5% NS

Table II. Genetic Analyses
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damage, although less commonly than C282Y
homozygotes.14,20,21 In our study, eight patients had a serum
ferritin >300ug/L. Despite the poor specificity of a raised ferritin
in these patients due to a possible acute phase reaction, one of
these eight was subsequently found to be homozygous for the
C282Y mutation. They were successfully commenced on a
venesection programme and predictive testing was offered to
their first-degree relatives. One other patient with a raised ferritin
was found to be a C282Y heterozygote.

In summary, we have shown that the C282Y mutation carrier
frequency is significantly higher in patients with arthritis
compared to local controls in an area of high prevalence of GH.
Screening of such patients by serum ferritin and transferrin
saturation should be considered, with predictive genetic testing
for GH mutations offered to those with raised levels. Whilst a
cost-benefit analysis of this approach would be helpful, such a
policy is likely to identify more patients with this condition and
may improve their prognosis and allow predictive testing of first-
degree relatives.
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