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Genetic haemochromatosis (GH) is the UK’s most common genetic condition, 
directly affecting over 380,000i people. Although it is commonplace, the 
condition is significantly under-diagnosed in the UK. The NHS is aware of just 
14,000ii people with genetic haemochromatosis.

Untreated, the condition can lead to iron overload, where the body is unable to 
process excess iron. Excess iron is extremely toxic. Genetic haemochromatosis can 
cause liver disease, cancer, heart disease, chronic fatigue, diabetes, severe joint 
pain, sexual health issues and neurological issues. 

Compared to people without haemochromatosis, people living with the most 
common form of the condition have significant health risks:

•	 quadruple the risks of liver disease

•	 double the risk of arthritis

•	 50% more pneumonia 

•	 50% more diabetes

•	 ten times the risk of liver cancer, in meniii

•	 almost twice the risk of dementia, in meniv

Executive summary
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Early diagnosis saves lives. Recent studies based on UK Biobank data suggest 
that each year in the UK, haemochromatosis is responsible for 564 new patients 
with liver disease and 125 new liver cancer patientsv. According to Cancer Research 
UK, five-year survival rates for liver cancer can be as low as 2%, depending upon 
age at diagnosis and gender. The costs to the NHS of delivering care following the 
onset of disease are substantial – and largely avoidable.

Diagnosed early, haemochromatosis is manageable and not life-limiting.  
Treatment is simple and cost effective; primarily through regular blood  
donation. In many situations, following initial treatment, NHS Blood & 
Transplant can make use of the blood drawn during treatment. It’s a win-win for  
patients and our hard-working NHS clinicians.

We are calling for your support to:

•	 develop a nationwide genetic screening programme, that will identify people 
affected early and save lives

•	 improve rates of diagnosis, which are currently poor

•	 encourage our NHS to develop and promote best practice in treatment
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Our understanding of the prevalence and consequent excess ill-health attributable 
to genetic haemochromatosis has advanced significantly over recent years.

There is recent, reliable clinical evidence to show that:

•	 there is a relatively high prevalence of GH in the UK, compared to diagnosis 
rates. Fewer than 1 in 20 people at risk are diagnosed, presently.

•	 there are serious health consequences to people who are undiagnosed or 
diagnosed late in life. Early diagnosis saves lives.

•	 existing ad-hoc mechanisms for identifying people at risk of GH and 
subsequent ill-health are not working effectively.

Our charity advocates the implementation of systematic genetic screening for 
haemochromatosis in adults across the United Kingdom. 

Given the volume of evidence that un-treated iron overload caused by GH causes 
ill-health, it would be unreasonable to expect or demand a randomised control 
trial to provide evidence that early diagnosis of GH through screening improves 
clinical outcomes. To do so would imply withholding treatment from a cohort of 
patients, against the background of their higher likelihood of organ damage.  
As such, this would be in contravention of the Helsinki Declaration1.  

Our key findings



7

There are obvious challenges in running extended, long-term longitudinal studies 
to ascertain the effectiveness of screening to reduce GH-related morbidity and 
mortality, without running a screening programme. We therefore advocate that 
a screening programme be established in a region/nation of the UK with high 
GH prevalence (eg Scotland or Northern Ireland) to enable the effects of such a 
programme to be studied in depth.

We advocate trialling population-based genetic screening within a nation or 
region of the UK for all adults male and female, per paragraph 5.4 above. This 
would enable collation of data on the effectiveness and costs/benefits of such a 
programme before it is rolled out more widely.

Where wide-scale population-based screening is perceived as undesirable or 
poorly supported by the evidence, we advocate serum ferritin and transferrin 
saturation screening as part of the NHS Health Check for people at or around age 
40. Both men and women should be screened. This approach would enable the 
majority of people at risk to be identified, typically at an age before irreversible 
organ damage had occurred.
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We also advocate genetic screening of adults opportunistically in primary  
and secondary care, for men and women of Northern European ethnic heritage 
where either:

•	 a patient presents with an excess serum ferritin and/or excess  
transferrin saturation

OR 

•	 where the patient has a family history of genetic haemochromatosis  
(first degree relative) 

OR

•	 where the patient has or is being assessed for liver disease, diabetes, 
cardiomyopathy, severe joint pain (especially in the second or third 
metacarpal joints of the hands) and/or chronic fatigue.

We advocate that the UK NSC initiate a separate review of the case for genetic 
screening in young people under 19 years old. Whilst there is presently limited 
medical research into neonatal and juvenile forms of genetic haemochromatosis, 
a screening review may prompt an increase in research activity in this area, which 
would be of benefit to families at risk.

In view of the rapidly emerging data from UK Biobank and other medical research, 
we advocate that the UK NSC plans a regular 3-yearly review of screening  
evidence, effectiveness and opportunities for both adults and young people  
at risk of genetic haemochromatosis.



9

THE PREVALENCE 
OF GENETIC 
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(GH) IN THE  
UNITED KINGDOM
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1.1	 This section collates the pertinent academic publications and describes 
their findings before concluding with the latest estimates of GH  
population level. 

1.2	 Our scientific knowledge and understanding of the prevalence of GH has 
improved greatly since the last UK NSC review in 2015. We encourage 
the UK NSC to weight its consideration of medical research to those more 
recent and up-to-date studies, published post 2015. 

1.3	 Research published in the British Medical Journal in 2019 – “Common 
conditions associated with hereditary haemochromatosis genetic variants: 
cohort study in UK Biobank” (https://doi.org/10.1136/bmj.k5222 ; BMJ 
2019;364:k5222) – conducted by Pilling, Melzer et al considered over 
451,000 sequenced genomes of people aged 40-70 years in the UK Biobank. 
This study focussed on a single variant of GH, p.C282y Other variants are 
known and so this study is indicative of the scale of GH prevalence, perhaps 
accounting for 80-85%2 of cases of the condition.

1.4	 This study found that homozygous haemochromatosis was diagnosed in 
21.7% (95% confidence interval 19.5% to 24.1%, 281/1294) of men and 
9.8% (8.4% to 11.2%, 156/1596) of women by end of follow-up period.

1. �The prevalence of Genetic 
Haemochromatosis (GH) in  
the United Kingdom
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1.5	 If we scale-up the findings of the BMJ 2019 study and apply them to the 
White British and White Irish populations of the United Kingdom3, there are 
over 380,000 people potentially affected and at risk of GH. This means that 
GH is a more common condition and therefore, screening may be effective 
in identifying people potentially at risk of ill-health before serious illness 
becomes manifest. Typical symptoms of GH are common in the general 
population; it is difficult to diagnose effectively in primary care without 
testing or screening for the condition genetically.

1.6	 Earlier studies, including Heath et all (2016)4 summarised prevalence data 
from a wide range of other studies across Europe. For example, Murphy 
et all (1998) assessed the prevalence of GH in Northern Ireland as being 
9.9% of the population studied. The NISRA 2020 estimates the population 
of Northern Ireland to be 1.894 million people5. This suggests that almost 
190,000 people are affected by GH in Northern Ireland. 
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1.7	 Similarly, in Scotland, Miedzybrodska et al (1999) estimated prevalence 
at 8.4%6. Taking National Records of Scotland’s most recent population 
estimates (October 20207), this suggests that over 458,000 people in 
Scotland are affected.   

1.8	 Similarly, in Wales, Jackson et al (20018) studied 10,500 Welsh blood donors 
and discovered that “1 in 42 were compound heterozygotes...Homozygosity 

for H63D occurred in 1 in 42 donors and 1 in 147 (72) were homozygous for 

C282Y”. The ONS’ latest population figures (2019) show a population of 
3.152 million. This suggests that many tens of thousands of people in Wales 
are affected.

1.9	 In summary, the chart in Figure 1 (after Heath et al, 2016) illustrates visually 
the high levels of prevalence of GH across the United Kingdom. Genetic 
haemochromatosis is not rare – it is rarely diagnosed. Population-level 
screening is therefore a meaningful and relevant tool to improving both the 
rates and the timeliness of diagnosis.
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Figure 1:



14

1.10	 A presentation by Melzer & Atkins to the All-Party Parliamentary Group 
on Genetic Haemochromatosis in Autumn 201910 surmised from various 
sources that overall, C282y homozygous GH accounted for 1 in 115 people 
in Scotland, 1 in 164 people in Wales and 1 in 163 people in England.

1.11	 Over the past two years, studies into the UK Biobank have shown that GH 
is much more prevalent than previously thought. The condition is not “rare” 
per se but it is certainly rarely diagnosed. We believe that screening can 
play an effective role in dramatically increasing the rates of early diagnosis 
and preventing avoidable ill-health. 

1.12 Given the widespread prevalence of GH in the UK population, we believe 
that screening is the most effective method of identifying people at risk, 
before ill-health develops. As we set out in section 2, we believe this would 
support the NHS to prevent expensive, avoidable demands on finite public 
healthcare resources, by eradicating longer-term ill-health at minimal cost.
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2.1	 The BMJ 2019 study in 1.3 concluded that p.C282Y homozygous men 
aged 40 to 70 had a higher prevalence of diagnosed haemochromatosis  
(odds ratio 411.1, 95% confidence interval 299.0 to 565.3, P<0.001), liver 
disease (4.30, 2.97 to 6.18, P<0.001), rheumatoid arthritis (2.23, 1.51 to 3.31, 
P<0.001), osteoarthritis (2.01, 1.71 to 2.36, P<0.001), and diabetes mellitus 
(1.53, 1.16 to 1.98, P=0.002), versus no p.C282Y mutations (n=175 539).  
This study demonstrates that ill-health resulting from genetic 
haemochromatosis is common.

2.2	 A subsequent study “Association of hemochromatosis HFE p.C282Y 
homozygosity with hepatic malignancy”, by. Janice L Atkins, Luke C Pilling, 
Jane AH Masoli, Chia-Ling Kuo, Jeremy D Shearman, Paul C Adams, David 
Melzer, (JAMA. 2020;324(20):2048-2057. doi:10.1001/jama.2020.21566 
published in November 2020 looked specifically at just one form of  
ill-health – hepatic carcinoma – in people over a nine-year period. The 
source of data was again the UK Biobank.

All Diagnoses Men: Excess  
Number Diagnosed

Woman: Excess  
Number Diagnosed

Haemochromatosis 20,000 10,500

Any Liver Disease 3,350 470

Liver Cancer 989 No excess

Arthritis 6,500 3,063

Hip replacement 3,836 1,926

Diabetes 2,580 552

2. �The health consequences of 
Genetic Haemochromatosis
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2.3	 The Jama 2020 study concluded that among men with HFE p.C282Y 
homozygosity, there was a significantly increased risk of incident primary 
hepatic malignancy and death compared with men without p.C282Y or 
p.H63D variants; there was not a significant association for women. Put 
simply, genetic haemochromatosis makes men ten times more likely to 
experience liver cancer than men without the condition; a ten-fold increase 
in excess disease.

2.4	 A presentation by Melzer & Atkins to the All-Party Parliamentary Group on 
Genetic Haemochromatosis in November 2019, based upon their studies 
of the UK Biobank revealed significant, observable levels of excess disease 
attributable to Genetic Haemochromatosis.

2.5	 Melzer & Atkins estimated that C282y homozygotes need approximately 
12,486 more days of NHS in-patient treatment very year, than people 
without the mutation. This represents a significant cost to the NHS, a cost 
which could be reduced through earlier diagnosis resulting from a national 
screening programme.
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2.6	 The Impact of Iron Overload Report (Smith, Fife-Shaw, Dibb, Griffiths) 
published by Haemochromatosis UK in 201811 was the world’s first and 
largest study on the lived experience of people affected by Genetic 
Haemochromatosis. This study showed that the majority of people 
diagnosed with GH experienced symptoms and ill-health:

2.6.1	 48.7% of respondents reported persistent fatigue and joint pain

2.6.2	 14.7% of respondents reported other persistent and  
painful symptoms

2.7	 The study illustrates the wide range of ill-health experienced by people 
with GH, including heart problems, liver disease, cancers, diabetes and 
skin problems. Many of these conditions (e.g. fatigue) are non-specific and 
difficult to assess and triage in the initial stages. Screening would provide a 
definitive assessment of patients’ genetic susceptibility to GH, as a cause of 
related ill-health. See figure 2.

2.8	 Earlier studies including Niederau at al, 199612, Niederau et al, 198513,  
Adams et al, 199114 evidence that the serious complications of GH can 
reduce life expectancy. Screening would help to identify people at risk, 
earlier. There is significant evidence that early diagnosis improves outcomes.

2.9	 Other studies including Pearce et al, 201815, Connell et al, 201116, McDonnell 
et al 199617 and Adams et al 199618 demonstrate that GH symptoms impact 
on the quality of life and wellbeing for people with the condition. Screening 
would enable people at risk to be assessed and treated in a timely manner, 
to reduce the unnecessary suffering associated with the non-fatal but 
quality-of-life affecting symptoms of GH.



19

Figure 2:

Percentage of respondents that had ever  
experienced symptoms (n=1,689)

20 1008060400

4.3%Pituitary dysfunction

8.1%Diabetes

17.1%Cancer

23.6%Hair loss

46.1%Abdominal pain

29.7%Liver problems

49.4%Breathing or heart problems

57.3%Sexual health issues

62.9%Menstrual problems (women only)

70.4%Skin problems

73.1%Psychological or cognitive difficulties

81.3%Fatigue

86.5%Arthritis or joint pain
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2.10	 A very recent study19 in January 2021 by Atkins, Pilling et al based upon UK 
Biobank datasets has identified that incident dementia was more common 
in p.C282Y homozygous men (Hazard Ratio HR = 1.83; 95% CI 1.23 to 
2.72, p = 0.003), as was delirium, although there were no associations in 
homozygote women or in heterozygotes. Dementia is particularly difficult 
to identify before the onset of irreversible symptoms. A genetic screening 
programme would help to identify people at risk of dementia through iron 
overload, long before the onset of disease.

2.11	 The studies referenced in this section indicate that GH can cause significant 
and predictable incidence of the following symptoms: 

•	 Liver disease

•	 Cancers, including liver cancer

•	 Diabetes

•	 Arthritis and severe joint pain

•	 Chronic fatigue

•	 Heart disease including cardiomyopathy

•	 Endocrine/pituitary failure

•	 Sexual health dysfunction

•	 Mental health and memory issues
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3.1	 If people with GH are diagnosed in the pre-cirrhotic, pre-diabetic stage and 
treated by venesection to remove excess iron, then life expectancy is normal 
(Niederau et al, 199620).

3.2	 Current diagnostic pathways are not working well. The Impact of Iron 
Overload report (2018) revealed that diagnosis most commonly followed 
symptoms, there was little pre-emptive screening of families as shown in  
figure 3.

3.3	 Similarly, people with GH experienced significant difficulty in obtaining a 
definitive genetic test for their condition. Fewer than half of people surveyed 
had been offered genetic testing as a matter of course. Consequently, many 
people at risk of disease go un-diagnosed until ill-health occurs, typically 
later in life. See figure 4.

3.4	 Unfortunately, most patients presenting to primary care with raised serum 
ferritin21 levels are not screened for GH (Ogilvie et al, 201022).

3.5	 Ogilvie et al (201523) re-iterated the challenges experienced by primary 
care in diagnosing GH in patients through serum ferritin and transferrin 
saturation24 testing. This study outlines an algorithm for detecting GH 
without genetic screening, yet five years after publication, many primary 
care practitioners remain unaware of the role of both transferrin saturation 
and serum ferritin in diagnosis25. A limitation of this approach to improve 
early diagnosis is that females predominate in both volunteer studies and 
primary care requests for serum ferritin (Adams et al, 200526), while clinically 
significant GH predominates in males. Consequently, we advocate a genetic 
screening-led approach to ensure health equality between the genders.

3. �The benefits of early diagnosis 
through screening – current 
diagnostic and care pathways



23

Figure 3:

Route to diagnosis (n=1,072)

Figure 4:

Experience of obtaining generic test for self (n=1,072)
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3.6	 Haemochromatosis UK published its State of the Nation report  
(Mortimer, McClements) in August 202027. This study examined the  
current NHS care pathways for people affected by GH, based upon 
Freedom of Information searches conducted in the latter half of 2019.  
The study, which was reviewed by the All-Party Parliamentary Group  
on Genetic Haemochromatosis, showed that GH is rarely diagnosed,  
not rare. It also showed that there is inconsistent adoption of recognised 
care protocols and guidelines for GH.
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4. �UK NSC methodology and  
selection of evidence

In Autumn 2020, the UK National Screening Committee (UK NSC) launched  
a public consultation process on their recommendation to not screen adults for 
genetic haemochromatosis. 

They explained that screening is not recommended for three key reasons:

•	 although a faulty HFE gene is known to cause iron to build up, this does not 
happen to every person with a faulty gene

•	 screening would identify people who may never experience symptoms

•	 there was no evidence to suggest that a screening programme  
would be effective

The full consultation papers and further details may be found online:  
https://legacyscreening.phe.org.uk/haemochromatosis

Our charity Haemochromatosis UK, supported by the Genetic Alliance, 
disagree with the UK NSC’s recommendations to not screen adults  
for genetic haemochromatosis.
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We provided a detailed a thoroughly evidenced response to the consultation 
paper, extracts of which are set out below.

4.1	 The UK NSC consultation document sets out a summary of publications 
included and excluded as part of their review. We do not believe that  
many of the excluded studies should have been excluded. We advocate  
that the UK NSC should re-assess all studies excluded for relevance to 
the issues of GH penetrance, clinical outcomes from early versus delayed 
diagnosis and quality of life aspects of un-diagnosed GH.

4.1.1	 For example, Niederau et al (1996, citation reference 403) has been 
excluded on the grounds that it studied an “ineligible population”. 
Although this study focussed on people in the then West Germany, 
it has broad applicability to the UK. It demonstrates that iron 
deficiency is more prevalent in women and that iron overload 
is more prevalent in men. The UK population contains both  
men and women; this study should not have been excluded on 
the grounds cited and should be included as it also demonstrates 
evidence of the effects of excess iron on liver health in both men 
and women. Conversely, the inclusion on Hendricksen 2016 based 
on a Danish general population study seems inconsistent on the 
basis of geography.
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4.1.2	 For example, Adams et al (1996, citation reference 16) was 
excluded on grounds that it studied “fewer than 100 participants”. 
The UK NSC’s determination that 100 is a meaningful or clinically 
valid number of participants for a study to be included is perverse. 
This appears to be an arbitrary and unjustified means of ignoring 
otherwise valid research data. In practice, this study has been widely 
cited in the literature as it provides a statistically rigorous insight 
into how arthritis is a prominent clinical factor affecting quality of 
life in people with haemochromatosis. 

4.1.3	 For example, Roast et al (2001, citation reference 471) was excluded 
on the basis that it was a “review study”. Such studies are useful 
for setting out the research context and key aspects of the clinical 
outcomes associated with haemochromatosis. In this study, it was 
demonstrated that GH is a risk factor for cardiovascular disease and 
should therefore have been included, not excluded. It’s findings 
have been confirmed by later studies, included those conducted by 
Haemochromatosis UK cited above.

4.1.4	 For example, Tamosauskaite et al (2019, citation reference 526) has 
been excluded on grounds that there are “no eligible outcomes”. 
This seems odd given that the study examined over 200,000 older 
patients (“more than 100 participants”) and demonstrated that 
people with genetic haemochromatosis had increased likelihood of 
reporting pain and were more likely to experience sarcopenia and 
frailty than others without the condition. This would seem to be an 
eligible outcome, which points to the impacts of haemochromatosis 
on quality of life of people aged 60 – 70 years old. 
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4.1.5	 For example, Sukiennicki et al (2019, citation reference 521) has been 
excluded on the grounds that lung cancer is an “ineligible starting 
condition”. It is commonly accepted that genetic haemochromatosis 
can increase the risks of certain cancers. To exclude a study which 
demonstrates a relationship between higher iron/ferritin and lung 
cancer on the basis of the cancer type is puzzling. This study 
considered 200 people with lung cancer and 200 people without 
against their ferritin levels. As such, it is relevant, recent and should 
have been included.

4.1.6	 For example, Rozwadowska et al (2019, citation reference 479) 
was rejected on the grounds of the cohort size. Yet the study 
makes powerful observations on the impact of delayed diagnosis 
on people with cardiomyopathy attributable to GH: “Hereditary 
haemochromatosis, not only long-lasting, but also early-diagnosed, 
could lead to exacerbation of LV wall thickness and cardiac 
hypertrophy. This effect is not simply connected with hypertension 
and diabetes that are frequent additional diseases in these patients, 
but with the time from HH diagnosis.”

4.1.7	 For example, McLaren et al (2019, citation reference 359) was 
excluded on the basis of there being “no numerical outcome 
data”, yet this is a 12-year longitudinal Australian study which 
demonstrates a “model [which] is transferable from one white 
population to another” through bivariate mixture modelling, an 
approach which might be relevant to informing the UK NSC in its 
approach to assessing the prevalence of GH in the UK.
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4.2 	 We believe that additional studies should be included in the UK NSC review 
of evidence, specifically those cited in our response above. 

4.3 	 As a charity supporting people affected by genetic haemochromatosis to 
live well with the condition, we welcome being invited to provide a response  
to the UK NSC’s consultation. As a patient-led and focussed organisation,  
we encourage the UK NSC to consider qualitative data as well as  
quantitative data when considering screening for the condition. 

4.4	 Every year, we support over 14,000 families via our Facebook Support 
Group, email helpline, telephone helplines and local support groups. We are 
regularly told by families of their frustrations from delayed or late diagnosis, 
difficulty in accessing genetic testing/counselling services and the associated 
ill-health that arises, unnecessarily. We have collated some accounts from 
our community on our website here: www.haemochromatosis.org.uk/
blogs/blog. There are real people behind the figures; so we also commend 
these actual patient stories to you, when considering the case for screening.
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IN CONCLUSION5
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5. In conclusion

5.1	 Our response to the UK NSC consultation demonstrates that there is recent, 
reliable evidence to show that:

5.1.1	 there is a relatively high prevalence of GH in the UK, compared to 
diagnosis rates. Fewer than 1 in 20 people at risk are diagnosed, 
presently.

5.1.2	 there are serious health consequences to people who are 
undiagnosed or diagnosed late in life. Early diagnosis saves lives.

5.1.3	 existing ad-hoc mechanisms for identifying people at risk of GH and 
subsequent ill-health are not working effectively.

5.2	 Our charity advocates the implementation of systematic genetic screening 
for haemochromatosis in adults across the United Kingdom. 

5.3	 Given the volume of evidence that un-treated iron overload caused by 
GH causes ill-health, it would be unreasonable to expect or demand a 
randomised control trial to provide evidence that early diagnosis of GH 
through screening improves clinical outcomes. To do so would imply 
withholding treatment from a cohort of patients, against the background 
of their higher likelihood of organ damage. As such, this would be in 
contravention of the Helsinki Declaration28.  
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5.4	 There are obvious challenges in running extended, long-term longitudinal 
studies to ascertain the effectiveness of screening to reduce GH-related 
morbidity and mortality, without running a screening programme. We 
therefore advocate that a screening programme be established in a region/
nation of the UK with high GH prevalence (e.g. Scotland or Northern Ireland) 
to enable the effects of such a programme to be studied in depth.

5.5	 We advocate trialling population-based genetic screening within a nation or 
region of the UK for all adults male and female, per paragraph 5.4 above. 
This would enable collation of data on the effectiveness and costs/benefits 
of such a programme before it is rolled out more widely.

5.6	 Where wide-scale population-based screening is perceived as undesirable 
or poorly supported by the evidence, we advocate serum ferritin and 
transferrin saturation screening as part of the NHS Health Check for people at 
or around age 40. Both men and women should be screened. This approach 
would enable the majority of people at risk to be identified, typically at an 
age before irreversible organ damage had occurred.
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5.7	 We also advocate genetic screening of adults opportunistically in primary 
and secondary care, for men and women of Northern European ethnic 
heritage where either:

5.7.1	 a patient presents with an excess serum ferritin and/or excess 
transferrin saturation

OR 

5.7.2	 where the patient has a family history of genetic haemochromatosis 
(first degree relative) 

OR

5.7.3	 where the patient has or is being assessed for liver disease, diabetes, 
cardiomyopathy, severe joint pain (especially in the second or third 
metacarpal joints of the hands) and/or chronic fatigue.

5.8	 We advocate that the UK NSC initiate a separate review of the case for 
genetic screening in young people under 19 years old. Whilst there is 
presently limited medical research into neonatal and juvenile forms of 
genetic haemochromatosis, a screening review may prompt an increase in 
research activity in this area, which would be of benefit to families at risk.

5.9	 In view of the rapidly emerging data from UK Biobank and other medical 
research, we advocate that the UK NSC plans a regular 3-yearly review of 
screening evidence, effectiveness and opportunities for both adults and 
young people at risk of genetic haemochromatosis.
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