
  1Singh P, et al. Frontline Gastroenterology 2025;0:1–15. doi:10.1136/flgastro-2025-103172

Venesection treatment in 
haemochromatosis – current best 
practice from the BSG/BASL Special 
Interest Group

Prabhsimran Singh    ,1,2 Gerri Mortimore,3 Kim Hicks,4 
Natasha McDonald    ,5 Johnny Cash    ,6 Lisa Lowry,7 William Griffiths,8 
Jeremy Shearman9,10

Leading article

To cite: Singh P, Mortimore G, 
Hicks K, et al. Frontline 
Gastroenterology Epub ahead 
of print: [please include Day 
Month Year]. doi:10.1136/
flgastro-2025-103172

 ► Additional supplemental 
material is published online 
only. To view, please visit the 
journal online (https:// doi. 
org/ 10. 1136/ flgastro- 2025- 
103172).

1Department of Hepatology, 
York and Scarborough Teaching 
Hospitals NHS Foundation Trust, 
York, UK
2Hull York Medical School, York, 
UK
3University of Derby, Derby, UK
4Royal Cornwall Hospitals NHS 
Trust, Truro, UK
5NHS Lanarkshire, Bothwell, UK
6Belfast Health and Social Care 
Trust, Belfast, UK
7Somerset NHS Foundation Trust, 
Taunton, UK
8Cambridge University 
Hospitals NHS Foundation Trust, 
Cambridge, UK
9South Warwickshire University 
NHS Foundation Trust, Warwick, 
UK
10Warwick Medical School, 
Coventry, UK

Correspondence to
Dr Jeremy Shearman;  Jeremy. 
Shearman@ warwick. ac. uk

Received 23 March 2025
Accepted 21 May 2025

© Author(s) (or their employer(s)) 
2025. Re- use permitted under 
CC BY- NC. No commercial re- 
use. See rights and permissions. 
Published by BMJ Group.

ABSTRACT
Haemochromatosis is the most common 
single gene disorder affecting the 
population of the UK, resulting in iron 
overload and organ damage. Venesection 
(therapeutic phlebotomy) has been the 
primary treatment offered to patients 
for more than half a century. Despite the 
prevalence of the condition in the UK, there 
has been little progress in new treatments 
being offered over this time. Moreover, 
there is a lack of robust research to guide 
the optimal frequency, timing and treatment 
targets for venesection treatment in 
haemochromatosis.
Retrospective cohort studies established a 
clear mortality benefit when treatment is 
commenced before the development of liver 
cirrhosis—assumed to be due to limiting the 
progression of liver disease and development 
of hepatocellular carcinoma. However, the 
benefit of venesection on symptoms of 
haemochromatosis lacks quality evidence.
In this best practice description, we review 
the currently available literature on the 
benefits and limitations of venesection 
treatment. We describe current practice 
as reflected by the experiences of a 
multidisciplinary team of professional 
members of the British Society of 
Gastroenterology/British Association for 
the Study of the Liver haemochromatosis 
Special Interest Group. We describe a 
framework and recommendations for 
treatment in addition to describing the 
management of treatment side effects and 
complications. Through this work and the 
establishment of consistency in treatment, 
patients will benefit from better evidence- 
based care and the profession will be better 
able to identify the potential value of future 
treatments.

INTRODUCTION
Venesection (or therapeutic phlebotomy) 
refers to the removal of blood with the 
intention of altering the natural history 
of a disease. Although ‘bloodletting’ was 

KEY POINTS
 ⇒ Haemochromatosis refers to genetic iron 
overload most commonly seen in patients 
of Northern European heritage who are 
homozygous for pC282Y genetic variant.

 ⇒ Patients with haemochromatosis and 
evidence of biochemical iron overload 
(raised serum ferritin±transferrin 
saturation) should be commenced on 
treatment with venesection regardless of 
symptoms or organ dysfunction.

 ⇒ Treatment with venesection improves 
mortality and reduces morbidity from 
liver disease, but there is limited evidence 
regarding its benefit in the setting of 
symptoms and other organ damage.

 ⇒ Patients undergoing maintenance 
venesection can be directed to explore 
blood donation, depending on the 
individual eligibility criteria of the national 
blood transfusion service.

 ⇒ Patients undergoing venesection for 
haemochromatosis should be reviewed 
annually to assess their venesection 
requirement (ie, treatment frequency) and 
assess for potential disease complications.

 ⇒ Venesection can be paused during any 
significant intercurrent illness (such as 
surgery, cancer treatment, etc), with 
reassessment after a period to establish if 
or when treatment should be restarted.

 ⇒ Further research is required to establish 
optimal venesection treatment targets and 
frequencies, its impact on morbidity and 
quality of life and how newer molecular 
therapies will fit into current pathways 
considering their potential cost.
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widely practised for a range of maladies in the past, 
venesection now has a limited range of clinical indica-
tions—the most common of which is the treatment of 
haemochromatosis.

Since the identification of the HFE gene in 1996, 
great progress has been made in delineating the molec-
ular intermediaries involved in mammalian iron metab-
olism and haemochromatosis has been confirmed as 
the most common single gene systemic disorder to 
affect Northern Europeans. Despite this, there has 
been limited progress in the treatments being offered 
for haemochromatosis, as well as a lack of research 
studies on current treatments to guide clinicians on 
optimal patient management.

This document will outline the established basis for 
venesection treatment and published evidence for its 
benefit. It will describe current treatment method-
ology and best practice as reflected by the experiences 
of medical and nursing members of the British Society 
of Gastroenterology (BSG)/British Association for the 
Study of the Liver (BASL)/British Society of Haema-
tology (BSH) Haemochromatosis Special Interest 
Group, but the recommendations are applicable to 
the care of haemochromatosis in other countries. 
This document is approved by the BSG Liver Section, 
CSSC and the BASL team. We describe opportunities 
for research and the potential development of targeted 
molecular treatments that might one day augment, if 
not replace, one of the most ancient treatments prac-
tised by humans.

HAEMOCHROMATOSIS: CASE DEFINITION
Genetic predisposition
Haemochromatosis (previously referred to as genetic 
or hereditary haemochromatosis) is the most common 
genetic condition to affect people of a Northern Euro-
pean heritage. The hereditary nature of the condition 
was established in 19771 and the molecular basis was 
established with the identification of the pC282Y 
genetic variant in the HFE gene in 1996.2 Homozygo-
sity for pC282Y was strongly associated with haemo-
chromatosis in the UK,3 and the presence of this geno-
type now underpins the diagnosis of the condition.

Although the exact function of the HFE gene 
product remained obscure for a number of years, it is 
now clear that in haemochromatosis a defective HFE 
protein fails to engage with transferrin receptor 2. 
This in turn leads to a blunted production of hepcidin 
in response to high iron loads and a failure to inhibit 
release of iron from duodenal enterocytes and macro-
phages through ferroportin, effectively negating the 
feedback suppression of dietary iron absorption. In 
the absence of any physiological mechanism for iron 
excretion, unchecked absorption ultimately leads to 
iron overload and organ damage (figure 1).

Data from UK Biobank have confirmed the very 
high prevalence of pC282Y in the UK with homozy-
gosity prevalence of 0.6%.4 Therefore, roughly 1:156 
or as many as 340–400 000 000 of the UK popula-
tion have the genetic predisposition to accumulate 
iron. Iron accumulation is associated with significant 
harm. Historical descriptions of haemochromatosis 

Figure 1 Schematic depicting the underlying pathophysiology of haemochromatosis. RBC, red blood cell.
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described it as ‘bronzed diabetes’ and it was associated 
with a poor prognosis.5 Over recent decades, the diag-
nosis of haemochromatosis has been made at an ever 
earlier stage in its natural history, which has led to a 
significant improvement in prognosis. However, the 
diagnosis is still an important one, as late diagnosis is 
associated with significant morbidity.6

In the original paper reporting the identification of 
the HFE gene, a second ‘minor’ mutation, pH63D, 
was described.2 This variant was identified in associ-
ation with pC282Y in a small number of the original 
cohort of patients with haemochromatosis (referred 
to as ‘compound heterozygotes’) from the USA. The 
contribution/significance of this variant to haemo-
chromatosis and iron overload has been debated for a 
number of years, but clinical and scientific consensus 
now accepts that the pH63D variant is rarely clini-
cally significant and most patients with compound 
heterozygosity and apparent iron overload often have 
minimal excess liver iron and frequently have other/
additional factors accounting for a high serum ferritin 
(hyperferritinaemia).

This review and its recommendations are based prin-
cipally on the management of HFE- associated haemo-
chromatosis (ie, secondary to homozygosity of the 
pC282Y genetic variant). A description of rarer and 
atypical forms of genetic iron overload can be found in 
the report of Girelli et al7—their treatment is consid-
ered to be beyond the scope of this review.

Iron overload in haemochromatosis
Although pC282Y homozygosity now forms the basis 
of the diagnosis of haemochromatosis, the condition 
has variable clinical/biochemical penetrance, which 
will affect rates of iron loading and organ damage. 
Although not all pC282Y homozygotes will necessarily 
need treatment, iron accumulation and organ damage 
do increase over time, and by age 80 years, 56% of 
males and 40.5% of women will have a diagnosis of 
haemochromatosis.6

Indirect evidence of iron overload
The initial clinical evaluation of iron overload relies 
on blood tests.

Ferritin
Serum ferritin is an intracellular protein that stores 
iron. It is also present in very low concentration in 
serum where its function is largely unknown. Serum 
ferritin assays measure a soluble fraction of ferritin 
protein. This is a well- established and reliable method 
in the assessment of iron deficiency where serum 
ferritin levels are low, often <30 µg/L, but high levels 
of serum ferritin (hyperferritinaemia) are less specific 
and their interpretation requires additional consider-
ations. Ferritin transcription increases in the presence 
of inflammation and through the translation of ferritin 
mRNA by inactivation of iron- response proteins. 

Non- iron drivers of ferritin transcription are diverse 
and include common clinical conditions such as acute 
and chronic inflammation, steatotic liver disease 
(metabolic hyperferritinaemia)8 and alcohol use.9 An 
important additional consideration is that a number 
of different assays, with differing reference ranges, 
are currently used by clinical diagnostic laboratories 
and ferritin measurements vary quite significantly at 
concentrations >500 µg/L.

Transferrin saturation
Iron absorbed from the gut and circulating in the 
bloodstream is predominantly bound to the trans-
port molecule transferrin. Historically, diagnostic 
laboratories reported measurements of iron and total 
iron binding capacity, but more recently these have 
been reported as transferrin saturation (TSat)—the 
proportion of transferrin iron binding sites occupied 
by iron. As a laboratory assay, transferrin saturation 
is more reliable and consistent than the measurement 
of ferritin, but this result is subject to a number of 
biological influences including time of day and eating. 
Despite these influences being very well recognised, 
there is no consensus/standardisation of how samples 
should be taken (eg, morning, fasting, etc). A raised 
transferrin saturation is recognised as the biochemical 
hallmark of haemochromatosis, although its specificity 
is limited.

Homozygosity for the pC282Y variant in HFE 
represents a genetic risk of iron overload. A combina-
tion of a raised ferritin and a raised transferrin satu-
ration strongly suggests the presence of iron overload 
with this genotype.

Direct evidence of iron overload
Liver biopsy
Historically, the diagnosis of haemochromatosis was 
based on liver biopsy. This practice predated current 
laboratory assays and reflected the fact that the liver is 
the dominant site of iron excess, and that severe liver 
disease was the most common clinical presentation. 
With the development of non- invasive technologies to 
assess liver fibrosis and iron overload, liver biopsy is 
now rarely performed. If these modalities are unavail-
able, liver biopsy can be used to determine the stage of 
liver fibrosis and directly measure liver iron concen-
tration.

MRI measurement of liver iron concentration
For many years, it has been possible to measure liver 
iron concentration by MRI (MRLIC) and this corre-
lates with liver iron concentration as established by 
liver biopsy.10 Various methods have subsequently been 
described,11 and expert consensus on best practices is 
provided by a recent radiology guideline.12 The use 
of MRLIC measurement of liver iron concentration 
in patients with clinically suspected iron overload has 
shown that this approach was useful in determining 
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which patients required venesection treatment.13 
Importantly, this approach was able to rule out serious 
liver iron overload in patients with significant hyper-
ferritinaemia and low- risk HFE genotypes (ie, those 
without pC282Y homozygosity). Magnetic resonance 
elastography can also be used to assess liver fibrosis 
instead of liver biopsy if modalities such as transient 
elastography (FibroScan, 2D Shear Wave Elastog-
raphy) are unavailable or provide unreliable results.

Quantitative phlebotomy
An alternative method for quantifying iron excess is 
quantitative phlebotomy. This approach is based on 
the principle that a patient’s iron excess can be broadly 
calculated from the volume of blood removed to 
normalise their serum markers of iron stores, assuming 
that each unit of blood contains between 200 and 250 
g of iron (table 1). If a patient is subjected to serial 
(ie, weekly) venesection until they achieve normal iron 
status (nominally a ferritin <50 µg/L), the total amount 
of ‘mobilisable’ iron can be calculated by the number 
of treatments the patient has received (ie, the total 
volume of blood removed). Although this approach 
effectively commits a patient to undergoing initial/
induction treatment, it can prove useful in selected 
patients with low- risk HFE genotypes when consid-
ering the need for long- term/maintenance treatment.

For example, if a patient with low- risk HFE geno-
type and hyperferritinaemia requires <10 venesections 
to normalise their ferritin level, one can roughly calcu-
late that their excess, or mobilisable, iron amounts to 
only 2.5 g of iron (10×250 mg).

The background to the use of venesection in 
haemochromatosis
Venesection evolved from the ancient practice of 
bloodletting and therefore has a long history dating 
back to ancient civilisations.

 ► Bloodletting was used by the ancient Egyptians, Greeks 
and Romans with early descriptive reports on its practice 
coming from Hippocrates (460–370 BC) and later Galen 
(129–216 AD).

 ► During the Middle Ages, bloodletting became a common 
medical treatment in Europe. It was performed by 

barber- surgeons who used a variety of tools, including 
lancets and leeches, to draw blood.

 ► This practice continued through the Renaissance and 
into the 18th century, despite a growing scepticism about 
its efficacy in light of a developing understanding of the 
circulation led by Vesalius and William Harvey.

 ► The 19th century saw an overall decline in the popu-
larity of venesection as an improved understanding of 
diseases led to more evidence- based medical practices. 
Bloodletting was increasingly viewed as harmful, and its 
use diminished.

 ► Despite the overall decline in its use, venesection is only 
a treatment option for a limited number of conditions—
specifically polycythaemia and iron overload.

 ► Venesection was first reported as a potential treatment 
for haemochromatosis in the 1950s and, after initial 
individual case reports, cohort studies showed this to be 
tolerated and beneficial.14

Venesection treatment has continued to this day and 
is regularly performed on tens of thousands of patients 
in the UK each year. The practice might be considered 
technically simple and of low immediate risk, but there 
is a significant lack of quality evidence to support its 
best use. An attempted Cochrane review of interven-
tions for haemochromatosis performed in 2017 found 
insignificant evidence from randomised trials to make 
any formal recommendation.15 A subsequent meta- 
analysis/systematic review of venesection found insuf-
ficient quality evidence to support anything beyond a 
narrative or descriptive analysis.16

The following review of published evidence in vene-
section will provide the basis for a pragmatic recom-
mendation regarding how treatment should be best 
undertaken.

Benefits of treatment
The aims of treatment in haemochromatosis are to 
prevent premature death, reduce the morbidity associ-
ated with iron- associated organ damage and improve 
symptoms/quality of life.

Mortality
The impact of venesection therapy on improved 
mortality in haemochromatosis was first widely 

Table 1 Grading of liver iron concentration (after Henninger et al) with approximate correlates with excess iron (‘mobilisable’ iron) and 
the expected number of complete venesections needed to normalise stored iron

Grading
Liver iron concentration
(established by biopsy or MRLIC) ‘Mobilisable’ iron Approximate number of venesections

Normal 0–36 µmol/g 0–2 mg/g
Borderline/Insignificant 36–75 µmol/g 2–4 mg/g <2 g <10
Mild 75–100 µmol/g 4–6 mg/g 2–3.5 g Up to about 15
Moderate 100–150 µmol/g 6–8 mg/g 3.5–5 g 15–25
Moderate- severe 150 to <300 µmol/g 8–16 mg/g 5–10 g >25
Extreme >300 µmol/g >16 mg/g >10 g >40/50

MRLIC, liver iron concentration by MRI.
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reported in the 1970s from small retrospective studies 
comparing treated against untreated populations.17 18 
Studies from the mid- 80s to early 90s with a larger 
patient population and longer duration of follow- up 
demonstrated that patients who were non- cirrhotic 
and underwent venesection had mortality comparable 
with the general population.14 19 In 1996, Niederau et 
al reported their findings on 251 patients with haemo-
chromatosis, which further showed the benefits of 
venesection in improving life expectancy and sequelae 
associated with iron overload including hepatocellular 
carcinoma (HCC).20

Many of these early studies assessing the impact of 
venesection on mortality were reported prior to the 
discovery of the HFE gene, and therefore many of the 
patients were diagnosed with more advanced disease, 
with one study showing 85% of their study cohort had 
cirrhosis and 45% of the group also consuming at least 
50 g (six units) of alcohol/day.17

More recently, a study looking at mortality in the 
period between 1996 and 2009 and after the avail-
ability of genetic testing demonstrated that those with 
mild haemochromatosis (serum ferritin <1000 µg/L) 
who had been treated had improved mortality from 
cardiovascular disease and non- liver malignancies.21

Regardless of treatment with venesection, patients 
with haemochromatosis exhibiting cirrhosis had worse 
mortality compared with those without cirrhosis.16 
However, adequate venesection in the cirrhotic cohort 
has been shown to improve mortality even in the pres-
ence of irreversible liver damage.22 23

Morbidity
Review of the effects of venesection on haemochro-
matosis morbidity must accommodate the evolving 
clinical manifestations of the disease. Although early 
reports of the condition described skin, cardiac and 
pancreatic disease along with liver disease,5 these issues 
are seen much less frequently in the 21st century due 
to multiple factors leading to much earlier diagnosis. 
More recent analyses of the natural history of pC282Y 
homozygosity highlight the risk of the long- term risks 
of liver disease (including liver cancer), joint disease 
and central nervous system (CNS) sequelae.4 6

Liver disease (fibrosis, cirrhosis and HCC)
Improvement in liver fibrosis has been demonstrated 
following treatment with venesection.20 24–26 It has 
been inferred that this evidence of fibrosis regression is 
likely to reduce future risk of hepatocellular cancer.24

Improvement in portal hypertension has also been 
observed in patients with haemochromatosis exhib-
iting cirrhosis following treatment with venesection.23 
However, 26% of this study cohort had been labelled 
as having ‘alcohol abuse’ in addition to haemochro-
matosis and almost all stopped drinking after their 
haemochromatosis diagnosis.

The UK Biobank data investigated 1294 male 
pC282Y homozygotes and found greater risk of HCC 
compared with the rest of the population, but this 
did not reflect if these patients had been treated with 
venesection.27 Data from a systematic review showed 
conflicting results when reviewing the effect of vene-
section on HCC risk, but all the studies were at high 
risk of bias.16

Joint disease
Joint pain (arthralgia) is one of the most common 
symptoms reported by patients with haemochroma-
tosis.28 Some patients develop a characteristic arthrop-
athy typically affecting the second and third metacar-
pophalangeal joints and ankles in addition to other 
large joints commonly affected in osteoarthritis (knees, 
hips, etc). This has been reported to be associated with 
the presence of significant iron overload defined by a 
serum ferritin >1000 µg/L,29 30 although not univer-
sally. The development of arthropathy is a key feature 
that adversely impacts the quality of life of patients.31

The mechanism by which iron overload leads to 
joint damage is not fully understood. This is further 
reflected by a lack of symptom improvement in 
patients with haemochromatosis even after venesec-
tion.32 It has also been reported that some patients 
experience worsening of joint symptoms after treat-
ment.33 The pathophysiology of haemochromatosis 
arthropathy is hypothesised to be akin to osteoarthritis 
but in a much more aggressive form affecting patients 
at a younger age. Radiographic findings typically seen 
in patients with haemochromatosis arthropathy are 
similar to osteoarthritis, which includes osteophytes 
and joint space narrowing, but these are more prom-
inent and additionally the presence of chondrocalci-
nosis.33 34 Validated radiological scoring systems have 
been developed to help clinicians evaluate and cate-
gorise the severity of arthropathy in this group of 
patients.35

Treatment for haemochromatosis arthropathy at 
present is largely supportive with the use of analgesia, 
physiotherapy and joint replacement surgery in severe 
cases. There are no disease- modifying therapeutic 
options at present that prevent or reverse joint damage. 
As a result, joint replacements are not uncommon in 
this population,4 36 who are 9 times more likely to 
require joint replacement surgery compared with the 
general population.34 In a small prospective study, the 
key variables associated with joint replacement surgery 
were female gender, presence of chondrocalcinosis 
and metacarpophalangeal joint damage.34

CNS manifestations
Historically, it has been felt that the nervous system 
was largely unaffected in haemochromatosis as limited 
neuropsychiatric morbidity had been described.5 This 
was in sharp distinction to aceruloplasminaemia, 
where CNS iron deposition dominates the clinical 
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presentation.37 This view must now be challenged 
and may, in part, reflect the consequences of earlier 
diagnosis following discovery of the HFE gene, 
greater patient awareness and reduction in premature 
mortality.

Neurological morbidity with dementia, delirium and 
movement disorders was found to be more prevalent 
in older male pC282Y homozygotes.6 This obser-
vation has been supported by the demonstration of 
excess brain iron on MRI.38 39 This excess iron depo-
sition affects areas similar to Alzheimer’s disease such 
as the hippocampus and thalamus.38 Given that these 
observations are relatively recent, there has been no 
evidence reported to date to suggest that venesection 
treatment improves these neurological morbidities or 
even that early diagnosis and treatment might prevent 
long- term iron- related brain damage.

Approximately 20%–38% of patients with haemo-
chromatosis describe symptoms of depression.28 32 
Whether this reflects increased brain iron levels or the 
consequences of other disease manifestations, such as 
fatigue and arthropathy,40 or even the impact of living 
with a chronic illness and associated stigma,41 remains 
undetermined. In a patient survey, approximately 40% 
reported improvement in their depression following 
treatment, while about 10% reported worsening symp-
toms.32 It is unwise to draw conclusions from these 
observations alone and prospective studies with long- 
term patient follow- up will need to consider careful 
assessment of neurological and psychological factors 
within the broader context of quality of life.

Cardiac disease
Although cardiac disease is seen more rarely than in 
the past, the most common manifestations of cardiac 
disease in the haemochromatosis population are heart 
failure and supraventricular arrhythmias.42 Secondary 
haemochromatosis from transfusion- related iron 
overload more commonly causes cardiovascular 
dysfunction compared with primary haemochroma-
tosis. Treatment with venesection and iron chelation 
in secondary iron overload has a better- established 
evidence base in improving cardiac function compared 
with primary haemochromatosis.43 44 Case reports 
and smaller non- randomised studies have described 
improvement in angina and cardiac function following 
venesection in patients with haemochromatosis.45–48 
Despite the paucity of good evidence, clinically, 
patients with cardiac dysfunction from haemochroma-
tosis are usually managed with venesection and/or iron 
chelation with the aim of improving their outcomes. 
Venesection is not advisable in those with severe heart 
failure, for example, New York Heart Association class 
IV.

Interestingly, patients with haemochromatosis 
treated with venesection were found to have a lower 
incidence of cardiac mortality compared with the 
general population, with the UK Biobank also showing 

that male pC282Y homozygotes were at lower risk of 
coronary artery disease.4 21 Whether data from these 
studies indicate a random association or a clear patho-
physiological relationship remains uncertain.

Endocrine dysfunction
Hypogonadism due to haemochromatosis can 
lead to erectile dysfunction and loss of libido.49 
The benefit of venesection in this aspect is uncer-
tain due to conflicting study results.16 One study 
reported that 27.8% of patients felt their symp-
toms of sexual dysfunction were worse following 
venesection compared with only 12.7% who felt 
it had improved.32 Historical data from 1959 to 
1983 among 51 patients indicated that 11 had 
improvement in sexual function compared with 
five in whom symptoms worsened (unchanged in 
35).19

Diabetes forms part of the classical triad of 
haemochromatosis (along with liver cirrhosis and 
bronze skin pigmentation). Recent population data 
of pC282Y homozygotes in Europe have provided 
evidence that this genotype does infer a risk of 
diabetes,4 50 although the effect is less pronounced 
than previously assumed.51 The postulated mecha-
nism of diabetes in haemochromatosis had previ-
ously assumed iron loading of the islet cells in the 
pancreas, although it is recognised that hepatocel-
lular iron overload and/or established chronic liver 
disease will contribute to insulin resistance and 
the earlier diagnosis and treatment in recent years 
has resulted in lower prevalence of diabetes. The 
benefits of venesection on diabetes remain uncer-
tain.16 49 Small studies that have been done show 
improvement in glucose tolerance in only a small 
proportion of patients with diabetes or impaired 
fasting glucose.49 52 The effect of venesection on 
glucose control seems to be highest during the 
early (induction) phase of treatment.

Symptoms
Patients with haemochromatosis report a range 

of symptoms, with fatigue and joint pain being 
the most common in most patient surveys.32 53 
Improvement in fatigue is the most widely reported 
symptom to benefit from venesection but can 
worsen in a small group of patients.20 32 54 Patients 
with haemochromatosis treated with erythrocyta-
pheresis had improved fatigue compared with the 
sham group, but this has never been investigated 
for venesection in a randomised trial setting.

Venesection has not shown to be of significant 
benefit in patients with arthralgia.32 33 In addi-
tion, once arthritis/joint damage occurs, venesec-
tion does not result in recovery and joint damage 
may progress.55 56 Several questions remain 
unanswered regarding the relationship between 
arthralgia and haemochromatosis, including 
why only a proportion of patients develop joint 
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disease and the occurrence or worsening of joint 
symptoms following treatment with venesec-
tion. Those without arthritis are unlikely to have 
advanced liver fibrosis.57 Some association is noted 
between prolonged elevation in TSat (>50%) and 
more debilitating joint symptoms seen in a French 
longitudinal cohort study.58 Taking this study into 
account, there is variation among various guide-
lines on the role of target TSat when undergoing 
venesection.54 55 59 60

VENESECTION TREATMENT IN 
HAEMOCHROMATOSIS
Indication for treatment
The decision to initiate venesection in haemochroma-
tosis should be based on both clinical and laboratory 
findings. The frequency of venesections should be 
individualised, considering factors such as the severity 
of iron overload, extent of organ damage, patient age, 
comorbidities and tolerability of the procedure.

In men and postmenopausal women with haemo-
chromatosis, venesection is usually started when the 
serum ferritin exceeds the upper limit of the labora-
tory reference range (>300 µg/L). For premenopausal 
women, a serum ferritin of >200 µg/L should prompt 
consideration of treatment.

Although venesection is recommended for all healthy 
patients exhibiting biochemical iron overload, regard-
less of the presence of clinical symptoms, venesec-
tion constitutes only one aspect of a patient’s overall 
healthcare requirements. Therefore, all these factors 
must be considered when assessing each patient for 
venesection. In frail patients with minor iron loading 
and no evidence of advanced hepatic fibrosis, the risks 
of venesection may outweigh the potential benefits. 
There is currently no published data on frailty and 
venesection to guide specific recommendations on 
when to stop venesection and this should be decided 
by the treating clinician on a case- by- case basis. Addi-
tionally, there are no specific studies on the benefits 
of carrying out venesection in those aged >80 years. 
There are 2123 and 114 patients who are aged 70–79 
years and >80 years, respectively with haemochroma-
tosis who continue to donate blood as part of their 
treatment, highlighting that in the right patient, it can 
be carried out safely.61

Patients being referred for venesection should be 
informed that their treatment will be for an indefinite 
period of time or until a decision is made to cease the 
treatment based on clinical grounds or patient pref-
erence. The first phase of treatment is referred to as 
INDUCTION. This is an intense period of venesec-
tion, performed on a weekly basis, with the aim of 
effectively removing the body’s excess iron stores. 
This is currently determined using serum ferritin as 
a surrogate biomarker for total body iron stores. The 
duration of the induction period will vary and will be 
followed by the MAINTENANCE phase. This second 

phase consists of much less frequent venesection treat-
ment performed to prevent the re- accumulation of 
excess iron.

Referral for treatment
In most instances, the venesection treatment will be 
performed by a clinician other than that making the 
treatment recommendation. As such, a record of the 
request for venesection from the responsible clini-
cian should be accessible in the patient record and 
forwarded to the appropriate department. This should 
include the following details:

 ► Diagnosis (including HFE genotype)
 ► Recommended initial frequency of venesection
 ► Volume of blood (mL) to be removed
 ► Replacement fluids and the volume to be infused (if 

applicable)
 ► Target level for ferritin
 ► Relevant clinical history such as:

 – Use of antihypertensives
 – History of vasovagal episodes
 – Cardiac history
 – Prescribed anticoagulants
 – Patient- specific characteristics such as needle phobia

Consent
Informed consent is the process by which a patient 
voluntarily agrees to a proposed medical procedure or 
treatment after understanding the risks, benefits, alter-
natives and potential consequences of that procedure/
treatment. Consent for venesection can be provided 
orally or in writing using a standard consent form. 
It would be advisable that written informed consent 
is taken for the first venesection. Thereafter, verbal 
consent is accepted, but this must be acknowledged 
and recorded appropriately.

THE PROCEDURE
Venesection is a medical treatment and should be 
performed in a suitable healthcare setting by appropri-
ately trained professional staff.

The patient should be seated or lying supine and 
should be observed/supervised throughout the duration 
of the procedure. Their identity and diagnosis must be 
checked, and they should confirm their consent for the 
procedure. After the placement of a suitable tourni-
quet device, the vascular access device is inserted into 
a suitably large vein in the antecubital fossa using an 
aseptic non- touch technique. Once blood is flowing, 
the needle should be secured with tape and the tourni-
quet released. The collection bag should be placed on a 
set of scales situated lower than the needle site to facil-
itate continuous flow. Blood is allowed to flow until 
the target weight of blood has been removed (most 
commonly about 478 g equating to a blood volume of 
450 mL). Routine monitoring blood tests can be taken 
from the line during this period. Once the process is 
complete, the line can be removed, and pressure is 
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applied to the venepuncture site with gauze or cotton 
wool for at least 2 min. This may need to be longer in 
patients with cirrhosis and/or in those taking anticoag-
ulant or antiplatelet medications.

Following the procedure, the patient should remain 
seated/reclined for a further 10–15 min. After confirma-
tion of the next treatment or follow- up appointment, 
the patient can be discharged with a postprocedure 
advice sheet.

Vascular access device
A 16–18 Fr gauge cannula is usually recommended for 
venesection in transfusion donor services, although 
this size gauge is not strictly necessary for therapeutic 
venesections. Consideration should be given to the 
viscosity of the blood and the potential for blood clot-
ting in smaller gauge devices and collection systems in 
addition to the patient’s preference, their tolerance of 
needles, any previous scarring, and the planned inser-
tion site.

Calculating the volume of blood to be removed
Generally, the recommended volume of blood removal 
for venesection is 450 mL.59 62 However, smaller 
volumes should be considered individually based on 
the patient’s tolerance, lower body mass or medical 
history. Where possible, the referring clinician should 
specify the amount to be removed. For example, some 
units might choose to restrict venesection volume to 
350 mL in patients weighing <60 kg.

Healthcare services providing venesection treatment 
should weigh the amount of blood being removed and 
therefore weighing scales are key to the procedure. 
The mass of the full venesection bag can provide an 
approximation of the volume of blood removed.

 ► 1 mL of blood weighs 1.062 g.
 ► 450 mL of blood weighs 478 g
The empty collection bag should be weighed prior 

to venesection and the weight of the bag should be 
included during blood removal. For example, if the 
intended blood removal amount is 450 mL and the 
bag weighs 50 g, then the total mass of the bag filled 
with blood should not exceed 528 g (478 g blood 
(450 mL)+50 g bag=528 g).

Induction phase
The principle behind the induction or de- ironing stage 
of venesection treatment is to venesect the patient 
intensively. This removal of blood stimulates erythro-
poiesis, which in turn uses existing body iron stores. 
Traditionally, induction venesection is undertaken on 
a weekly basis. It can take several months and even 
over a year to achieve complete removal of excess iron, 
especially in patients who have significant iron loading 
at diagnosis.26

It is common practice during the induction phase 
to check haemoglobin on a weekly basis and to 
check ferritin and transferrin saturation monthly 

(figure 2). Treatment continues on a weekly basis, 
until ferritin measurements reach the preferred target 
level (see ‘Discussion’ section). If anaemia (haemo-
globin <120 g/L) occurs during this period, the 
frequency of treatment should be adjusted accord-
ingly. However, continued treatment is considered to 
be safe and without risk of excess treatment- associated 
complications.63

 ► Haemoglobin levels should be measured before every 
venesection.

 ► Serum ferritin levels should be checked monthly.
An early or disproportionate decrease in haemo-

globin might require adjustment of venesection 
frequency and/or volume, but treatment should pref-
erably continue until the intended serum ferritin target 
has been achieved (see ‘Treatment targets’ section).

If during regular and supervised treatment the 
ferritin level fails to fall (or appears to paradoxically 
increase), one should review the patient and consider 
whether other factors such as excess alcohol consump-
tion or the co- existence of cardiometabolic risk factors 
(ie, metabolic hyperferritinaemia) might be present. 
Measurement of liver iron concentration by MRI 
could potentially guide treatment in atypical or excep-
tional cases.

The frequency of venesection can also be adjusted 
to longer intervals in the event of poor tolerance/side 
effects to the procedure. In some cases, a reduced 
volume of blood can be removed in patients who expe-
rience significant symptoms when the standard 450 mL 
blood is venesected. In these scenarios, it is important 
to have an open discussion with patients and agree on 
a personalised venesection plan.

Maintenance phase
Once excess iron has been removed and the induction 
venesection phase has been completed, iron would 
predictably re- accumulate without continuing treat-
ment. The precise rate of re- accumulation is unpre-
dictable, although it generally occurs more quickly in 
patients who initially had significant iron overload and/
or presentation at a younger age. Patients should be 
offered reassessment of iron stores every 3–6 months, 
with additional phlebotomy performed as necessary 
(figure 2).

 ► Measure haemoglobin and ferritin before or at each 
treatment.

 ► Serum ferritin should be maintained at the agreed target 
level. While it is recognised that some patients feel 
better with a higher level of ferritin, treatment should 
be tailored to patient preference wherever possible and 
safe to do so.

During the maintenance phase of venesection, treat-
ment for patients with haemochromatosis should be 
encouraged to explore the use of blood transfusion 
donor services. This will be subject to the individual 
donor service eligibility criteria and monitoring of 
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treatment cannot be assumed (see section on use of 
blood transfusion donor services)

Dietary iron restriction
Patients may consider restricting their consumption 
of iron- rich foods in the expectation that this might 
reduce their venesection requirements. Whereas it is 
useful to consider a diagnosis of haemochromatosis as 
a useful opportunity to discuss additional co- factors 
for liver injury (ie, alcohol consumption and metabolic 
syndrome), there is no need to encourage patients to 
adopt a low iron diet. Patients should avoid nutritional 
supplements/multivitamins containing iron as well as 
vitamin C supplementation. Patients in the depletion 

phase should avoid raw/undercooked shellfish due to 
the risk of Vibrio vulnificus (bacterial food poisoning).

The effect of concurrent proton pump inhibitor treatment
Proton pump inhibitors (PPIs) inhibit dietary non- 
haem iron absorption64 and can result in reduced 
venesection requirement.65 The effect of PPI was 
investigated in a randomised placebo- controlled trial 
in patients with haemochromatosis demonstrating 
reduced need for venesection.66 More recently, 
Dirweesh et al67 carried out a systematic review and 
meta- analysis demonstrating the positive association 
between reduced frequency of venesection and PPI.67 
The relative safety of PPIs further adds to the case of 

Figure 2 Haemochromatosis treatment pathway. CRISPR, clustered regularly interspaced short palindromic repeats; Cas- 9, CRISPR- associated 
protein 9; TMPRSS6, transmembrane protease, serine 6.
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using them as adjunctive therapy to venesection in 
patients with haemochromatosis. However, the quan-
titative effect this has on venesection requirements has 
not been evaluated and the routine use of PPI therapy 
for this purpose is not currently recommended.54 59

TREATMENT TARGETS
In the absence of quality evidence, clinical guidelines 
published to date have been predominantly based on 
expert opinion. These have all adopted the use of serum 
ferritin for monitoring treatment, although they vary 
in their recommendations with some advocating more 
stringent treatment targets—requiring more frequent 
venesection. The American Association for the Study 
of Liver Disease recommended venesection to achieve 
and maintain a serum ferritin level of 50–100 µg/L,68 
figures endorsed in a subsequent American College 
of Gastroenterology guideline.55 In 2018 the BSH 
guideline suggested stricter induction targets of serum 
ferritin target of 20–30 µg/L with an additional target 
of TSat <50%.59 TSat is a measure of iron being trans-
ported in the blood (as opposed to stored iron) and 
results can be highly variable and often discordant with 
ferritin results. These BSH targets (including the main-
tenance targets of serum ferritin <50 µg/L and TSat 
<50%) were acknowledged to be more stringent than 
contemporary international guidelines but were justi-
fied on the indirect evidence of benefit on joint symp-
toms58 and hypothetical concerns regarding potential 
harm from free or non- transferrin bound iron associ-
ated with high TSat. It is not known whether achieving 
strict control of TSat by venesection is feasible, toler-
able or improves clinical outcomes.

The most recent European guidelines suggest an 
induction target ferritin of <50 µg/L and maintenance 
ferritin target 50–100 µg/L, with no formal recom-
mendation for TSat targets in the absence of suitable 
high- quality evidence.69 We therefore recommend a 
maintenance treatment ferritin target of 50–100 µg/L, 
although we accept that a more relaxed target can be 
entirely reasonable if suitably tailored to the individual 
clinical needs and experiences of the patient.

Although all published guidelines have recom-
mended treatment targets for ferritin levels <100 µg/L, 
it is recognised that significant liver disease in haemo-
chromatosis is unlikely when ferritin levels are 
<1000 µg/L.70–72 No study published to date has used 
MRLIC to monitor treatment efficacy.

Clinical supervision and follow-up
All patients diagnosed with haemochromatosis should 
have an annual review by a member of their medical 
team—preferably one with an expressed interest in 
haemochromatosis.

In addition to adjusting venesection sched-
ules, patients with severe fibrosis/cirrhosis 
(≥F3) require 6- monthly ultrasound surveil-
lance for HCC (www.england.nhs.uk/long-read/ 

hepatocellular-carcinoma-surveillance-minimum-stan-
dards/).

Side effects and complications of treatment
Venesection is well tolerated by most patients without 
significant side effects, but all patients should be aware 
of the risks and potential complications associated 
with the procedure.

The side effects can be broadly divided into 
procedure- related issues and the consequences of 
blood removal. Common side effects directly related 
to the procedure include pain at the cannulation site, 
bruising/haematoma, vasovagal syncope secondary to 
hypovolaemia, antecubital nerve injury and accidental 
arterial puncture.73 Features of hypovolaemia may be 
abrogated by asking patients to ensure they are well 
hydrated prior to their procedure, but some patients 
might still require intravenous fluids infused alongside 
their venesection treatment.

Following the procedure, some patients may expe-
rience fatigue, syncope and poor appetite, with the 
former being the most common.53 74 Repeated vene-
sections, especially if appropriate monitoring is not 
undertaken, can lead to anaemia. This should prompt 
a pause in treatment with further assessment by the 
treating team. If there is iron deficiency anaemia that 
persists after stopping venesections, this should be 
investigated via the standard pathways.75

In the event of any significant complication or 
adverse reaction to the venesection procedure, an 
incident report should be completed, and the medical 
team must be notified.

Specific complications
Syncope/Vasovagal episode
A common acute complication of the venesection 
procedure, which can occur at any time before, during 
or after the procedure, is a vasovagal reaction. This can 
be triggered either by the volume of blood removed 
relative to the patient’s total blood volume or by a 
psychological response mediated by the autonomic 
nervous system. Symptoms include discomfort, feeling 
hot, nausea, dizziness or light- headedness, weakness 
and anxiety. These symptoms may progress to loss of 
consciousness and collapse.

Venepuncture site haematoma
A haematoma is the most common complication of 
venesection, characterised by the accumulation of 
blood in the tissues. Clinical manifestations include 
bruising, discolouration, swelling and local discom-
fort. As the haematoma enlarges, the resultant swelling 
may exert pressure on surrounding tissues, poten-
tially causing nerve irritation. This can present with 
neurological symptoms such as radiating pain down 
the forearm and hand, as well as paraesthesia and 
tingling. It is important to note that a haematoma may 
not always be visible, yet patients may still experience 
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significant nerve pain. Attending clinicians need to 
be vigilant to these symptoms and notify the medical 
team if they occur. It is also important to consider that 
patients taking anticoagulants will bruise more easily, 
making further attempts to cannulate surrounding 
veins more difficult.

Inadvertent arterial puncture
This involves the accidental penetration of the brachial 
artery or one of its branches by the venesection needle. 
The primary indication of this complication is the 
presence of bright red, pulsatile blood flow, resulting 
in the rapid filling of the collection bag due to the high 
arterial pressure. Other symptoms may include pain 
around the elbow and the formation of a haematoma. 
The occurrence of a haematoma in this context 
increases the risk of compartment syndrome as well 
as the rarer complications of brachial artery pseudoan-
eurysm and arteriovenous fistula. The needle should 
be removed immediately with firm pressure applied to 
the site for 5–10 min.

Compartment syndrome
This may develop if a haematoma is substantial and 
accumulates within the deep layers of the forearm, 
between the muscles and tendons. This condition can 
cause severe pain and potentially lead to nerve injury. 
The swelling associated with compartment syndrome 
may not be visible, making it challenging to recog-
nise. Clinicians must be vigilant and respond promptly 
to the presenting symptoms. Patients must also be 
informed of this complication and signs to look out 
for once discharged home.

Calcification/Scarring of the vein
Patients who have undergone frequent venepunctures 
may experience increasing difficulty in accessing veins 
over time due to calcification that occurs during the 
healing process of the venous wall. With increasing 
age, veins become fragile due to loss of collagen.

Poor/Difficult to find veins
Venous anatomy is extremely variable and for some 
patients this can be a challenge—especially during the 
intense, induction phase of treatment. It is commonly 
recommended to alternate sites/arms in such situations 
and one can consider the use of ultrasound (if avail-
able) to locate veins. Using veins in the lower limbs is 
associated with a higher risk of phlebitis and venous 
thrombosis and should be considered only after all 
upper limb options have been exhausted.

Nerve injury/irritation
Nerve injury may occur during needle insertion or 
removal, resulting in severe radiating pain and asso-
ciated paraesthesia. A haematoma, even if not visible, 
can cause nerve pain, presenting as paraesthesia, 

tingling or radiating pain. These symptoms should be 
explained to patients in case they occur postdischarge.

Other considerations
pC282Y homozygotes without evidence of iron accumulation
The widespread adoption of HFE genotyping in 
cascade screening has identified an increasing number 
of individuals identified as being at significant risk of 
iron loading but without evidence of iron accumu-
lation (ie, pC282Y homozygotes). It is advisable to 
monitor serum ferritin and TSat annually to detect any 
onset of tissue iron accumulation. If or when serum 
ferritin levels are demonstrated to be progressively 
rising and reach a level beyond the laboratory refer-
ence range, the patient should be counselled about 
starting regular venesection. In such instances, the 
intensity of the induction period of treatment can be 
reduced and, in some instances, avoided altogether. 
This approach reduces the risk of developing organ 
dysfunction secondary to iron overload. It is unclear 
if arthralgia or arthropathy can be ameliorated when 
venesection is started early.

Low risk HFE genotypes with evidence of iron loading
Individuals with low- risk HFE genotypes (compound 
heterozygotes and pH63D homozygotes) may present 
with hyperferritinaemia (and even sometimes a 
borderline high TSat). In such circumstances, other 
factors that might cause hyperferritinaemia (alcohol 
use, metabolic syndrome) should be assessed and 
addressed. If it remains necessary to establish unequiv-
ocal iron overload, this can be done using MRLIC. If 
MRI is unavailable, or if induction venesection has 
already been completed, it is advisable to try and estab-
lish the true extent of iron overload using the principle 
of quantitative phlebotomy. Individuals with low- risk 
genotypes and with normal or even slightly elevated 
iron stores are unlikely to require maintenance vene-
section but may be suitable for regular blood donation 
to the transfusion service.

Use of blood transfusion donor services
Patients (aged 18–70 years) without significant comor-
bidity, diagnosed prior to the onset of end- organ 
damage and entering the maintenance phase should be 
encouraged to become regular blood donors. Access 
and eligibility criteria will vary between countries. The 
National Health Service, Blood and Transplant (NHS 
B&T) donor service has accepted UK haemochroma-
tosis donors since 2020 (https://www.blood.co.uk/ 
who-can-give-blood/haemochromatosis-and-blood- 
donation/). A dedicated phone line has now been set up 
for patients with haemochromatosis by the NHS B&T 
to provide smoother access to appointments. They 
will accept patients during the maintenance phase of 
treatment—provided the individual meets their own 
eligibility criteria. They can currently offer venesec-
tion at a frequency of up to every 6 weeks in England 
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and every 12 weeks in Scotland. The service is unable 
to offer treatment monitoring and patients require 
continued clinical review. Similar arrangements exist 
in other countries (eg, Lifeblood, Australia), although 
the offering is not universal.

In Wales, the Welsh Blood Donation Service currently 
offers fortnightly appointments for blood donations, 
thereby allowing some induction- phase venesection 
treatments to be conducted outside NHS settings, 
provided there is no evidence of organ dysfunction 
and all other standard eligibility criteria are met. For 
patients with haemochromatosis in Northern Ireland to 
donate blood, they must be referred by their secondary 
care physician to the Northern Ireland Blood Transfu-
sion Service (NIBTS). The frequency offered by NIBTS 
is a minimum of 6 weekly. Those still in the induction 
phase are required to undergo donation at the NIBTS 
headquarters in Belfast, whereas those in maintenance 
are able to donate at local community centres as well.

The use of blood donor services may not be suitable 
for patients who encounter challenges during vene-
section, such as difficult venous access and syncopal 
episodes that might necessitate administration of intra-
venous fluids. Additionally, those that live remotely 
and have limited transportation options may not be 
able to access blood donation centres in the UK, which 
have 27 permanent locations in major cities, with the 
remaining being temporary community- based venues, 
which are open for donations only 2–3 times a year.

Pausing and stopping venesection
Although of undoubted clinical benefit, venesection 
may need to be paused or stopped in certain situations.

During induction phase
If a haemoglobin level <11 g/dL develops during induc-
tion or patients become symptomatic with anaemia, 
venesection should be paused to prevent further deteri-
oration. Blood tests should then be repeated to ensure 
resolution of anaemia before recommencing venesec-
tion. The frequency of subsequent venesection or the 
volume of blood removed may need to be adjusted to 
prevent recurrence. Blood donation services tend to 
adopt a stricter haemoglobin cut- off prior to vene-
section/blood donation. However, the risk of adverse 
events peri- procedure is low in those donating below 
their specified threshold.61

In cases of significant intercurrent illness during the 
induction phase of venesection, the decision regarding 
the risks and benefits of continuing treatment needs to 
be evaluated on an individual basis.

During maintenance phase
Once excess iron stores have been corrected by the 
induction phase of treatment, maintenance can usually 
be adjusted to meet the patient’s immediate healthcare 
priorities. As such, it is advisable to suspend venesec-
tion during any significant intercurrent illness (surgery, 

acute vascular event, cancer treatment, etc). In most 
instances, it would be appropriate for the patient to be 
offered formal clinical reassessment and re- balancing 
of risks and benefits before maintenance treatment is 
recommenced.

Increased fetal/placental iron demands experienced 
during pregnancy mean that in most cases, mainte-
nance venesection can be suspended during pregnancy. 
Assessment and monitoring of iron stores post partum 
will help inform the decisions regarding the restitution 
of regular treatment.

Over time, some patients appear to lose their 
tendency for iron loading and maintain more normal 
iron balance, decreasing the need for venesection. In 
these situations, it is worth considering whether an 
additional, new medical problem might be contrib-
uting to blood loss.

Venesection can be considered in patients with 
cirrhosis but should be carried out cautiously and may 
require closer monitoring. While there are benefits to 
improving mortality and portal hypertension in this 
group, those with significant decompensated cirrhosis 
may not be appropriate to undergo venesection as the 
benefit of treatment in this setting would be extremely 
limited. Those who meet transplant listing criteria 
should be considered for referral to the liver transplant 
unit.

Patients with significant frailty, dementia or non- 
hepatic malignancies are unlikely to benefit signifi-
cantly from venesection treatment and even in 
otherwise healthy patients the advantages gained by 
continuing maintenance venesection beyond the ninth 
decade of life are limited.

Alternatives to venesection
Erythrocytapheresis
Erythrocytapheresis is a procedure using a technique of 
extracorporeal blood separation to selectively remove 
erythrocytes while returning the rest of the blood to 
the patient. Although this has been demonstrated to 
be beneficial in patients with haemochromatosis,76 the 
necessary equipment is not available in all centres and 
the capital costs will preclude it being made available 
in healthcare settings that do not have additional clin-
ical requirements.

Iron chelation therapy
In principle, iron chelation therapies sequester and 
remove iron and thereby provide an alternative treat-
ment option. In practice, these treatments are reserved 
for exceptional circumstances such as patients with 
rare juvenile haemochromatosis and associated severe 
heart failure where parenteral chelation with desferri-
oxamine may be lifesaving.

The oral iron chelator deferasirox (Exjade) in 
patients with pC282Y homozygous haemochromatosis 
and moderate iron loading (median serum ferritin 
645 µg/L) was associated with significant reduction 
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in serum ferritin, although protracted compared with 
venesection.77 Dose- dependent gastrointestinal, renal 
and hepatic toxicities occurred particularly above 
10 mg/kg/day dosing. A follow- up study suggested 
deferasirox (10±5 mg/kg/day) was effective and well 
tolerated in patients with haemochromatosis.78 This 
suggests that deferasirox, with careful monitoring, may 
be considered for pC282Y homozygous patients who 
are intolerant to therapeutic venesection, although it is 
not currently licensed for this indication.

Potential future treatments
A clearer understanding of the role of the HFE protein 
in iron metabolism led to the identification of poten-
tial targets for therapy.

Hepcidin mimetics/Ferroportin inhibitors
The hepcidin mimetic Rusfertide (Takeda) binds to and 
blocks the effect of ferroportin. This could conceiv-
ably redress the molecular pathology of haemochro-
matosis and reduce venesection requirements. This 
agent has been studied in polycythaemia rubra vera,79 
and a provisional proof- of- concept study suggests that 
it may be beneficial in haemochromatosis.80 Larger, 
randomised controlled trials of this and agents with a 
similar mode of action (eg, Vamifeport, CSL Behring) 
will be necessary to prove their benefit and/or clarify 
their role in patient management.

Treatments targeting TMPRSS6
The TMPRSS6 gene codes for a transmembrane serine 
protease repressor of hepcidin production. Treatment 
directed towards silencing this gene's expression (eg, by 
the use of a specific antisense RNA) has been demon-
strated to prevent iron overload in a mouse model of 
haemochromatosis,81 and trials of such therapies in 
polycythaemia rubra vera are currently in progress.

Gene editing
In principle, gene editing technologies (eg, CRIS-
PR- Cas9 genome editing) could be applied to correct 
the genetic transition that results in the pC282Y 
variant. In vivo adenine base editing has been demon-
strated to improve iron metabolism in a mouse model 
of haemochromatosis,82 but human trials of such 
therapy are awaited.

CONCLUSIONS/SUMMARY
Therapeutic venesection has a long history and is 
still practised widely in the treatment of haemochro-
matosis. It is generally well- tolerated and has been 
demonstrated to reduce many of the serious long- term 
consequences of the disease. More research is needed 
to refine its use, particularly in terms of identifying 
when it is beneficial versus when it is not, clarifying 
optimal treatment targets—especially during the 
maintenance phase—and exploring the role of novel 

molecular therapies, as well as their impact on clinical 
outcomes and quality of life.
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