
 

 

HAEMOCHROMATOSIS (HEREDITARY) 

 

“The Dying Gaul”, marble, Roman copy of Greek Hellenistic Age bronze original, c.220-

230 B.C, Capitoline Museum, Rome. 

 

“All Gaul consists of three parts: one is inhabited by the Belgae, another by the Aquitani 

and the third by the people we call Gauls, though in their own language they are called 

Celts”. 

 

Julius Caesar, De Bello Gallico, (“The Gallic War”), 58-54 B.C  

 

“The Gallic leaders called an assembly in a remote forest location. There they deplored 

the execution of Acco, and declared that the same fate could befall them. They bemoaned 

Gaul's collective lot, and offered all kinds of pledges and prizes in the search for people 

prepared to start a war and risk their own lives to set Gaul free... Finally they agreed it 

would be preferable to die in battle rather than fail to recover their former military 

reputation and the freedom which they had inherited from their ancestors... 



 

The Gauls used every kind of ingenuity to counter the extraordinary bravery of our 

soldiers. They are an extremely resourceful people, and particularly talented at copying 

and putting into practice anything they are taught. Now, for example they begin using 

nooses to turn our grappling hooks aside. Once these were made secure, they used ropes 

to drag them inside the walls. They also started tunnelling beneath our earthwork to 

undermine it: this was all the more skilfully done because they have many iron mines, 

and so are practised experts in every kind of tunnelling. They had covered every section 

of their wall with towers and overlaid these with hides. Now they made frequent sorties 

by day and night, trying to set fire to the earthwork, or attack our soldiers while they 

were working on the siege. They tried to match the height of our towers (which increased 

daily while the earthwork was raised higher and higher), by extending the scaffolding of 

their own towers. The sabotaged the progress of the mines which we had driven by the 

use of timbers tempered and sharpened at the end, boiling pitch and heavy rocks. In this 

way they prevented us from coming close to the walls of the town...all Gallic wars follow 

virtually the same pattern...” 

 

   Julius Caesar, De Bello Gallico, (“The Gallic War”), 58-54 B.C  

 

For over two millennia before the birth of Christ the lands of central and northern 

Europe including Britain and parts of Spain were inhabited by a largely unknown people 

referred to collectively as the Celts. They left no written record of themselves, but 

abundant archeological artifacts attest to their once widespread hegemony over this vast 

swathe of Europe. By the mid first Century B.C Rome held anxious shadowy memories of 

an ancient Celtic attack on their city in 390 B.C. They had swarmed in their hoards onto 

the Italian Peninsular, obliterating the northern Etruscan colonies and invaded down as 

far as Rome itself which at that time was little more than a substantial village. They 

sacked the city - the last time the city Rome itself would be directly attacked for 800 

years. Then following the attack, they vanished back to the north as quickly and as 

mysteriously as they had appeared. The distant memory of this terrifying and unprovoked 

barbarian invasion still held fears in the collective consciousness of all Romans, 350 

years later. By the time of the mid First Century B.C however it was clear to all that 

Rome was now the most powerful state in the whole of the known “civilized” world. It 

had in turn ruthlessly crushed all states that dared challenge it - most notably Carthage 

and the Hellenistic Greek states. At this time arose possibly Rome’s greatest ever soldier, 

Gaius Julius Caesar. Partly as leader of the successors of the Marian faction, in 

competitive response to his rivalry with another great Roman general Gnaeus Pompey 

Magnus, leader of the successors of Sulla, he gathered a great army and marched north 

into the Celtic homelands. He described his subsequent campaign against the Celts in his 

“Gallic War. The campaign resulted in the most stunning success. Over four years he 

subdued Rome’s ancient enemy, and brought the whole of central Europe and Spain into 

Rome’s sphere. He also pushed deep into the unknown frozen lands of the Germanic 

tribes of the deep north. All this made him Rome’s most acclaimed general, but if this 

were not enough, he catapulted himself into legend by reconnoitering the hitherto 

fabulous island of Britain. At the end of the campaign Caesar commanded the best and 

most battle hardened army in the Roman world.  

 

Caesar’s account of the Gallic war provides an unsurpassed, in fact virtually our only, 

window into a prehistoric Celtic world. The Celts were fearless warriors, enormous in 



stature, compared to the Romans, and wonderfully adaptable to any new method of war 

brought against them. The “De Bello Gallico”, tells of the extreme courage required by 

the legions to fight the Celtic warriors on their own ground. It also tells of their supreme 

ingenuity.. “The Gauls used every kind of ingenuity to counter the extraordinary bravery 

of our soldiers...”, as well as their ability to learn and adapt from the Romans 

themselves, “They are an extremely resourceful people, and particularly talented at 

copying and putting into practice anything they are taught”. In the end the Celts would 

be overwhelmed by the shear might of Roman arms, the brilliance of their generals, their 

technology and their superb discipline and organization and their own unwavering self 

belief. Rome established its Empire in the west, which would endure for five centuries. 

The Celts would be largely driven from their lands to the most distant borderlands of the 

known world, in Ireland, Britain and Wales. They persisted in these lands and survived 

largely out of sight and out of mind of Rome, on the fringes of empire, where many other 

peoples simply perished from history completely after encountering the early Imperial 

legions. But not only would they persist - they would outlast the fall of the Western 

Empire that was established by Julius Caesar. In 407 A.D Rome abandoned Britain and 

for a few generations the Celts appeared to regain control of the island, until pushed 

back to their peripheral Roman borderlands under relentless attack from new invaders - 

northern Germanic tribes of Angles and Saxons, who rushed to fill the void left by the 

departing legions. During these restless times large groups of Celts emigrated back to the 

mainland to establish new homelands in Brittany in France and Galicia in northern 

Spain. There for around a thousand years the status quo pretty much stood, until the 18th 

and 19th Centuries when the industrial age enabled European immigration to the lands 

of the New World on an unprecedented scale. And amoung the largest numbers who 

made up this diaspora, where those of the Scots-Irish, of ancient Celtic heritage. They 

colonized the English speaking New World, of Canada, America, Australia, South Africa 

and New Zealand. By their industry, ingenuity, genius and shear tenacity, that was noted 

by Julius Caesar himself, they conquered and tamed new continents. From the huddled 

groups on the periphery of the Old World, in the New they regained their ancient 

hegemony across the globe on a geographical and numerical scale that would have been 

unimaginable to their far distant ancestors.  

 

In the 21st century by miraculous scientific advances we may now examine by DNA 

analysis our genetic makeup. Certain genes coding for the disease of haemochromatosis 

can be detected in populations across the globe, and fascinatingly the spread of these 

genes closely follows that of the diaspora of the Celts from Europe. Haemochromatosis is 

largely a Celtic disease. The “aberrant” genes are known to be very ancient, at least 

2000 years old and probably much more. The theory of evolution suggests to us that 

genes became prevalent in a population for a reason of survival and a fascinating 

conjecture regarding the genes associated with haemochromatosis is that ancient Celtic 

warriors who lived in a most violent age were given some small protection from 

catastrophic hemorrhage by their increased body stores of iron, which acted to protect 

them from the effects of blood loss. Women by dint of their increased iron stores were 

perhaps protected, in an age without medical care, to some degree, from the effects of 

blood loss associated with childbirth. By surviving battle or the birth of child, these genes 

were passed on through the ages, where today in a “civilized” world they confer not an 

advantage - but a distinct disadvantage - in the form of hereditary haemochromatosis. 

 

 



HAEMOCHROMATOSIS (HEREDITARY) 

 

Introduction 

 

Hereditary haemochromatosis (HFE) is an inherited disorder in which excessive iron 

absorption leads to increased body iron stores with consequent deposition of iron in 

parenchymal cells of many organs, but in particular of the liver, heart and pancreas.  

 

There remains a widespread perception that this disease is rare, however it is now 

recognized that the condition is in fact relatively common. 

 

The condition is due to a faulty gene that codes for the protein that regulates iron 

absorption in the body. 

 

This gene is seen mainly in those of Northern European background - or more 

specifically those of ancient Celtic heritage. 

 

Many patients remain asymptomatic but others can develop life-threatening 

complications. 

 

In the majority of patients with clinical haemochromatosis, the first symptoms will 

usually develop between the ages of 30 and 60 years.  

 

The index of suspicion for this condition needs to be raised by all clinicians. This 

index of suspicion will be related to the known associations and complications of the 

disease. 

 

Terminology: 

 

Note that disorders, other than hereditary haemochromatosis, which give rise to iron 

overload are usually classified under the broad heading of secondary iron overload 

syndromes. These are usually iron-loading anaemias such as thalassemia major, sickle 

cell anemia and hereditary spherocytosis. 

 

Epidemiology 

 

The prevalence of patients homozygous for the C282Y mutation of HFE in Australia, the 

United Kingdom and Europe is 3.6 per 1000 individuals. 

 

It is the most prevalent genetic disease in people of Northern European descent. 

 

The prevalence of clinical disease however is much lower. 

 

The prevalence of C282Y heterozygous subjects (carriers) has been estimated as 12%. 

 

The male: female ratio for C282Y homozygosity is 1:1, although the male: female ratio 

for clinical disease is about 5:1, due primarily to physiological blood and iron loss in 

women due to menstruation and pregnancy. 

 



Pathology 

 

Genetics: 

 

A number of genes have been implicated in HFE and currently mutations in five different 

genes are known to result in iron overload as a result of the abnormal production of the 

protein that regulates iron absorption in the gut. 

 

HFE1 is an autosomal recessive condition caused by mutations in the HFE gene and is 

by far the most prevalent form of hereditary haemochromatosis in Australia. 

 

The HFE gene codes for the production of a protein that regulates iron absorption in the 

body. 

 

The majority of cases of HFE1 are due to a mutation on both copies of the HFE gene 

which results in a cysteine to tyrosine substitution at amino acid 282 in the protein 

product (the C282Y mutation). 

 

Homozygosity for C282Y is present in 60-90% of patients with HFE1. 

 

Heterozygotes for the C282Y mutation are carriers for the disease. 

 

A second mutation, with substitution of histidine for aspartate at amino acid 63 (H63D), 

has also been identified. The clinical effects of this mutation are more limited 

 

Some cases may have only one gene with the C282Y mutation, with another type of 

defect in the other gene, (such as H63D) resulting in “compound heterozygotes” and 

lesser degrees of iron overload. 

 

Complications: 

 

The complications of untreated haemochromatosis include the following: 

 

1. Liver disease: 

 

● With fibrosis or cirrhosis.  

 

● Hepatocellular carcinoma occurs in up to a third of cirrhotic patients. 

 

Haemochromatosis is the commonest cause of genetically acquired cirrhosis and 

hepatocellular carcinoma. 

 

2. Arthritis 

 

3. Gonadal failure 

 

4. Pituitary iron deposition. 

 

5. Diabetes mellitus 



 

6. Cardiomyopathy: 

 

● Cardiac failure  

 

● Arrhythmias. 

 

Clinical Features 

 

Many patients will be asymptomatic, especially early in the disease process. 

 

In the majority of patients with clinical haemochromatosis, the first symptoms will 

usually develop between the ages of 30 and 60 years.  

 

Iron loss related to menstruation and pregnancy explains later presentations in women. 

 

Haemochromatosis should be suspected in: 

 

● Patients with raised serum iron studies, particularly those with an increased 

 fasting transferrin saturation. 

 

● Patients with liver disease of unknown cause, including patients with suspected 

 alcoholic liver disease 

 

● Family members of haemochromatosis patients. Such subjects are frequently 

 asymptomatic with no clinical signs; 

 

● Other increased risk groups such as patients with diabetes mellitus, 

 arthritis, cardiomyopathy, chronic fatigue, impotence, or skin pigmentation. 

 

Important points of history: 

 

Presenting symptoms can be very non-specific and may include: 

 

1. Constitutional symptoms: 

 

 ● Lethargy, malaise and weakness 

 

2. Arthralgias 

 

3. Loss of libido 

 

4. Upper abdominal discomfort. 

 

Important points of examination: 

 

Physical examination may be normal, but if present, the most common physical signs 

include: 

 



1. Hepatomegaly and/or signs of chronic liver disease 

 

2. Bronzed skin pigmentation, (“bronzed diabetes”), due to iron deposition in the 

 skin. 

 

3. Testicular atrophy 

 

4. Joint swelling and tenderness. 

 

Investigations 

 

Baseline investigations: 

 

● FBE 

 

● U&Es/ glucose 

 

● LFTs 

 

● Coagulation profile. 

 

Iron studies: 

 

Serum iron studies usually reflect total body iron stores and these are often increased in 

HFE.  

 

These tests are based on measurement of:  

 

● Serum iron  

 

● Serum ferritin concentration: 

 

♥ Ferritin is the storage protein for iron and its serum concentration provides 

 an indirect guide to body iron stores.  

 

♥ Serum ferritin concentration is influenced by age and gender in healthy 

 individuals. 

 

 ♥ Level: 

 

♥♥ Ferritin <1000μg/L, no liver biopsy 

 

♥♥ Ferritin >1000μg/L, consider liver biopsy 

 

● Serum transferrin saturation: 

 

 Fasting transferrin saturation: 

 

 The transferrin saturation is more sensitive in detecting early iron overload. 



 

♥ < 45 %:  

 

♥♥ Consider other causes of hyperferritinemia, (Chronic 

 inflammation, Liver disease, other rare genetic causes) 

 

 ♥ > 45 %: 

 

  ♥♥ Consider haemochromatosis, (proceed to genetic testing) 

 

Or  

 

♥♥ Secondary iron overload, (transfusion, chronic anaemia, liver 

 disease) 

 

If the transferrin saturation or serum ferritin is increased on more than one occasion, 

haemochromatosis should be suspected - even if there are no clinical symptoms or 

abnormal liver function tests. The HFE gene test should be performed in this situation. 

 

Genetic testing: 

 

This will primarily be for the C282Y mutation of HFE gene. 

 

Other rarer mutations of the HFE gene are also screened for. 

 

Those found to be C282Y homozygotes are at risk of iron overload, whilst those found to 

be heterozygous are at low risk.  

 

Those found to have no HFE mutations do not develop iron overload. 

 

All first degree relatives of an index case of HFE1 should be evaluated for 

haemochromatosis by testing for mutations of the HFE gene. 

 

Liver biopsy: 

 

This establishes the diagnosis of haemochromatosis histologically. 

 

Liver biopsy was previously the gold standard in the diagnosis of haemochromatosis, but 

since the discovery of the HFE gene, the diagnosis of HFE1 can now be made 

confidently with blood testing alone. 

 

Liver biopsy may be required however to establish or exclude the presence of cirrhosis 

and should be considered when there is a history of:  

 

● Significant alcohol intake 

 

● Hepatomegaly on clinical exam;  

 

● Raised liver enzymes  



 

● Serum ferritin  >1000 μg/l. 

 

Liver biopsy remains the only reliable way to determine the presence of cirrhosis.  

 

This is relevant because patients with cirrhosis are at risk of hepatocellular carcinoma and 

other life-threatening complications of cirrhosis such as oesophageal variceal 

haemorrhage.  

 

The risk of hepatocellular carcinoma persists in cirrhotic patients even after adequate 

treatment of iron overload. 

 

Management 

 

1. Venesection: 

 

● The treatment of haemochromatosis consists of life-long venesection 

 therapy, which depletes the body of iron by removal of iron in 

 haemoglobin.  

 

● 500ml of blood contains approximately 250 mg of iron. 

 

● An initial course of one or two venesections per week, each of 500ml, is 

 performed until the excess iron stores are removed.  

 

It may take 1-2 years to remove 10-20g of excess body iron in severely 

affected patients.  

 

Once this is achieved, patients usually require one venesection every 3-4 

months to keep iron stores at low normal levels, without rendering the 

patient iron-deficient. 

 

 Later on venesections may only be required 6 monthly. 

 

2. Desferrioxamine: 

 

● It is rare for patients not to tolerate venesection therapy, but this may 

 occur in patients with severe cardiac disease, anaemia or hypoproteinemia.  

 

● These patients may be given chelation therapy (desferrioxamine) for 

 removal of iron but this is costly and in practice is rarely needed. 

 

3. Diet: 

 

● There is no absolute requirement for a low iron diet in the management of 

 HFE as venesection is so effective in removing excess iron stores. 

 



● However, it is reasonable for patients to choose to reduce red meat intake 

 if they wish to do so (e.g. to approximately 90-120 g/day), as this may 

 reduce the frequency of venesections. 

 

● Vitamin C (ascorbic acid) supplements should be avoided, since vitamin C 

 can increase iron absorption and iron toxicity. 

 

● As with any liver disease, alcohol consumption should be kept to a 

 minimum (less than 20 g/day), but total abstinence is not required unless 

 there are other indications such as established cirrhosis. 

 

Prognosis 

 

The prognosis of haemochromatosis has been significantly improved by venesection 

therapy. 

 

Overall cumulative survival is 76% at 10 years and 49% at 20 years. Non-cirrhotic 

patients diagnosed and treated early have a normal life expectancy compared to age and 

sex-matched controls, provided they continue treatment. 

 

Life expectancy is reduced in those who present with cirrhosis or diabetes mellitus. 

Patients with cirrhosis have a risk of death due to hepatocellular carcinoma even when 

complete iron depletion is achieved. 

 

Resources 

 

Haemochromatosis Australia:  

 

● http://www.haemochromatosis.org.au 

 

The Digestive Health Foundation: 

 

● http://www.gesa.org.au 
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