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ABSTRACT
Hemochromatosis, caused by the C282Y mutation in the HFE gene, is the most common inherited disorder of iron metabolism. 
Since there is no active iron excretion mechanism in the body, iron progressively accumulates in the liver, heart, pancreas and 
endocrine organs due to disorders in the hepcidin-ferroportin axis. The disease usually begins to show symptoms during the 
fifth decade of life, with the most common complaint being severe fatigue. If left untreated, hemochromatosis increases the 
risk of cirrhosis and hepatocellular carcinoma by around 20-fold. Transferrin saturation is considered together with ferritin 
elevation in diagnosis. Genetic testing targeting the HFE gene confirms the diagnosis and prevents unnecessary invasive 
interventions. In terms of measuring iron load in the liver, magnetic resonance imaging is the gold standard for non-invasive 
assessment. Therapeutic phlebotomy is still the cornerstone of treatment. Iron chelation therapy is the second option in cases 
where phlebotomy is contraindicated. Early diagnosis and treatment can prevent organ damage; however, late complications 
such as cirrhosis, hypogonadism, and arthropathy may be permanent. Hepcidin analogs and CRISPR technology are seen as 
promising treatment options in the future. With modern approaches, it is possible to detect the disease at an early stage and 
treat it effectively.
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INTRODUCTION

Hemochromatosis was first described as “bronze diabetes” by 
Armand Trousseau in 1865; later von Recklinghausen showed 
that this condition was associated with iron accumulation 
in the liver.1,2 In 1935, Sheldon3 demonstrated that the 
disease was a familial metabolic disorder. The first clue at 
the genetic level was identified in 1976 with the association 
with the HLA-A3 antigen,4 and in 1996 it was shown that the 
C282Y mutation in the HFE gene was the main cause of the 
disease.5 Today, as a result of these historical developments, 
hemochromatosis can be identified at an early stage through 
genetic tests, and periodic phlebotomy is an effective 
intervention that can prevent organ damage.6

Iron homeostasis is maintained by the balance between 
intestinal absorption, reticuloendothelial recycling, and 
limited physiological losses.7,8 The reticuloendothelial system 
also supports iron levels by recovery from aging erythrocytes.9 
Losses through gastrointestinal epithelial turnover, dermal 
desquamation, and menstruation are minimal.10 Since there 
is no active iron excretion mechanism in the body, systemic 
iron load is mainly regulated at the level of absorption via the 

hepcidin-ferroportin axis.11 Disturbances in this regulatory 
system can cause a variety of clinical conditions ranging 
from iron deficiency anemia to iron overload syndromes 
such as hereditary hemochromatosis.12 Hepcidin is a 25-
amino acid peptide hormone synthesized in the liver and 
is the central regulator of this process.11 Hepcidin binds to 
the ferroportin protein and withdraws iron transporters 
from intestinal enterocytes and macrophages, reducing 
absorption.11 Hepcidin increases when iron stores are full (or 
in the presence of inflammation) and decreases in surgical 
blood loss, iron deficiency, or intensive erythropoiesis.7

Disruption in hepcidin levels constitutes the basic 
pathogenetic mechanism of hereditary hemochromatosis 
and other iron overload syndromes.11 Mutations in the HFE, 
HJV, TFR2 and SLC40A1 genes either reduce hepcidin 
synthesis or prevent the action of hepcidin on ferroportin.2 

This leads to uncontrolled iron absorption from the intestines 
and excessive iron accumulation in the tissues. In cases 
of secondary hemochromatosis, hepcidin production is 
suppressed as a result of increased erythropoietic activity 
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due to repeated erythrocyte transfusions (e.g. thalassemia 
intermedia) or impaired hepatocyte function in chronic 
hepatic diseases. As a result, hepcidin decreases, ferroportin 
activation continues and systemic iron accumulation occurs.8

ETIOLOGY

The cellular distribution of iron accumulation in primary 
and secondary hemochromatosis shows important 
differences in terms of diagnostics and clinical progression. 
Primary hemochromatosis is genetic and is characterized by 
systemic iron accumulation due to mutations. It is classically 
examined in four main types. The most common form, 
type 1 hereditary hemochromatosis, occurs in homozygous 
C282Y mutations of the HFE gene and shows autosomal 
recessive inheritance.7 The H63D variant in the HFE gene 
has lower penetrance and usually contributes to the clinical 
picture in heterozygous combinations. Type 2 (juvenile) 
hemochromatosis, which is less common, is due to mutations 
in the HJV (hemojuvelin) or HAMP (hepcidin) genes and 
typically begins in adolescence.13 Type 3 is due to mutations in 
the TFR2 (transferrin receptor 2) gene and is also inherited in 
an autosomal recessive manner.14 In this variant, the disease 
may occur at an earlier age compared to cases with HFE 
mutations. Type 4 hemochromatosis is the only inherited 
form that is inherited in an autosomal dominant manner and 
is associated with mutations in the SLC40A1 gene.15 This gene 
encodes the ferroportin protein, which transports iron out of 
the cell. The mutations in this type, which is often referred to 
as “ferroportin disease”, lead to loss of ferroportin function 
or hepcidin resistance.

Secondary hemochromatosis develops due to acquired rather 
than genetic causes. The most common etiological factor is 
repeated erythrocyte transfusions due to diseases such as 
thalassemia major, sickle cell disease, and myelodysplastic 
syndrome.16-18 Each erythrocyte unit contains approximately 
200–250 mg of iron, which leads to systemic iron 
accumulation in the long term.19 In addition, conditions 
with ineffective erythropoiesis (e.g. thalassemia intermedia) 
suppress hepcidin production, increase iron absorption 
from the intestines, and may lead to iron overload without 
transfusion.20 Although rare, factors such as a high-iron 
diet, excessive oral iron intake, or consumption of iron-
rich groundwater may also contribute to secondary iron 
overload.21

EPIDEMIOLOGY

Type 1 primary hemochromatosis is the most common 
autosomal recessive disorder of iron metabolism, especially 
in individuals of Northern and Western European descent. 
The homozygous form of the C282Y mutation in the HFE 
gene is seen in approximately 0.4–0.5% (1/200–1/250) of 
the populations in this region, while heterozygous carrier 
rate varies between 10–14%.22 In contrast, non-HFE forms 
such as type 2 (juvenile), type 3 (TFR2-related), and type 4 
(ferroportin disease) are quite rare; their prevalence varies 
between 1/100.000–1/1.000.000, and are frequently associated 
with isolated mutation clusters of Mediterranean, Middle 
Eastern, and Asian origin.23

Hereditary hemochromatosis due to the HFE gene is 
quite rare in Turkiye. In an epidemiological study, C282Y 

homozygous mutation was detected at a rate of 0.043% and 
heterozygosity at a rate of 2.5%. In the same study, H63D 
heterozygosity was detected in 24.1%, and it was reported 
that this variant was common but had low penetrance in 
the Turkish population.24 Considering screening costs 
and the risk of creating “anxious healthy individuals”, a 
national hemochromatosis screening program has not been 
implemented for the general population in any country. The 
optimal strategy today is targeted screening.

Sex is an important variable affecting clinical presentation. 
In women, menstrual blood loss can physiologically regulate 
iron balance among affected individuals, while in men, 
iron accumulation becomes symptomatic at an earlier age. 
Hereditary hemochromatosis is approximately 2–3 times 
more common in men than in women.25

PATHOPHYSIOLOGY

The Pathophysiology of Primary Hemochromatosis

The basic pathophysiological mechanism of primary 
hemochromatosis is the disruption of the hepcidin-
ferroportin axis, which regulates systemic iron homeostasis. 
Under normal conditions, hepcidin, which is synthesized 
in hepatocytes, controls iron release from enterocytes and 
reticuloendothelial macrophages in the intestinal epithelium. 
Hepcidin interacts with ferroportin, allowing this protein to 
be removed from the cell membrane.26 The C282Y mutation 
in the HFE gene reduces hepcidin production, leading 
to increased absorption of iron from the duodenum and 
uncontrolled release of iron from macrophages. This elevation 
overwhelms transferrin, resulting in non-transferrin-bound 
iron (NTBI) in the plasma.27 Cellular damage caused by iron 
accumulation develops through the interaction of multiple 
pathophysiological mechanisms. These include oxidative 
stress, ferroptosis, inflammatory activation, hormonal 
dysfunction and immune suppression.28 Increased reactive 
oxygen species cause damage to cell membranes, proteins and 
DNA. Ferroptosis is an important damage pathway especially 
in the liver and heart.29 

The Pathophysiology of Secondary Hemochromatosis

Unlike hereditary forms, secondary hemochromatosis 
develops due to excessive iron intake or impaired erythrocyte 
turnover. The most common cause is repeated red blood cell 
transfusions in diseases such as thalassemia major, sickle 
cell disease or myelodysplastic syndrome.16-18 The excess 
leads to accumulation of free iron (NTBI) and parenchymal 
organ damage. Another secondary loading mechanism 
is erythropoietic hemochromatosis, characterized by 
chronic erythropoietic stress and ineffective erythropoiesis. 
Ineffective erythropoiesis and chronic erythropoietin 
stimulation suppress hepcidin levels and increase intestinal 
iron absorption.19

Organ-Based Pathophysiological Effects

Although similar organ systems may be affected in 
primary and secondary hemochromatosis, the site of iron 
accumulation and the severity of damage are different. In 
the primary form, iron accumulates directly in parenchymal 
tissues such as the liver, pancreas, heart and endocrine 
organs, leading to severe damage in these tissues and a higher-
paced progression.30 In secondary hemochromatosis, iron is 



Ank Med J. 2025;4(3):51-57
Treatment in preventing organ damage in hemochromatosis

Karatay E.

53

primarily stored in the reticuloendothelial system (spleen, 
bone marrow, Kupffer cells). Parenchymal involvement 
develops later and is usually milder.31

Accumulation in hepatocytes eventually triggers fibrosis 
and micronodular cirrhosis. This process dramatically 
increases the risk of HCC. In some cohorts, the risk of 
HCC has been reported to be 20 times higher than in 
the general population.32 The risk of developing cirrhosis 
is approximately 9-fold higher in individuals with HFE 
mutations.33 Impairment of β-cell functions in the pancreas 
leads to decreased insulin secretion and the development 
of diabetes mellitus in around 40–50% of individuals with 
the homozygous C282Y mutation.34 Iron overload not 
only reduces insulin secretion, but also increases insulin 
resistance. Pathological accumulation of iron in the heart 
tissue can lead to myocardial fibrosis, decreased contractility, 
and electrical conduction disorders.35 Joint involvement leads 
to arthropathy that mimics degenerative joint diseases, but 
with calcium pyrophosphate dihydrate (CPPD) crystals in 
the synovial fluid.36 Iron accumulation can lead to hormonal 
dysfunction in the pituitary, gonad, thyroid and pancreas. The 
most common endocrine disorder is hypogonadism, which 
can manifest with loss of libido, infertility, and amenorrhea.37 

Thyroid involvement can result in hypothyroidism.38 More 
rarely, adrenal and parathyroid involvement can cause 
hypocortisolism or hypoparathyroidism.

DIAGNOSIS AND CLINICAL FINDINGS

Patients with hereditary hemochromatosis usually do not 
manifest with overt symptoms until middle age. Even if 
present at an early stage, the symptoms are not specific; 
most patients may live for years with only complaints such 
as chronic fatigue (70% of cases), weakness, and joint pain.39 

Due to these non-specific symptoms, diagnosis is often 
delayed, increasing the risks for organ damage. While the 
disease manifests in the fifth or sixth decade of life, in women, 
symptoms may be delayed due to regular blood/iron loss with 
menstruation.40 The disease can be diagnosed at an earlier 
stage if there is a family history or if high ferritin/transferrin 
saturation is detected in routine blood tests.

Most patients develop hepatomegaly and high liver enzymes, 
especially in advanced cases.41 Jaundice is usually absent 
in the early stage, but may occur in advanced disease. 
Abdominal pain, tenderness in the right upper quadrant, 
hepatomegaly and splenomegaly are common findings. 
Cirrhosis may develop in the long term.42 When cirrhosis 
occurs, prognosis is worsened and the risk of developing 
HCC increases greatly. It has been reported that the lifetime 
probability of developing HCC can reach 20% in patients 
with hemochromatosis.43

Excessive iron may accumulate in the pancreas, especially 
in the islets of Langerhans, leading to the development 
of diabetes. Diabetes prevalence in patients with 
hemochromatosis varies between 20–50%,34 which is 
particularly high in individuals with advanced liver 
involvement. Regular phlebotomy treatment can improve 
blood sugar control even after diabetes develops; however, 
insulin requirement may continue in advanced cases.44 

Hyperpigmentation is an early and common symptom of 
hemochromatosis. This bronze discoloration, observed in 

70% of patients, is especially evident in the face and arm areas 
exposed to the sun and is due to increased melanin and dermal 
iron accumulation.45 Dryness, thinning, ichthyosiform rashes 
on the skin, and hair loss throughout the body, especially 
in the pubic region, may be observed. Spoon nails are a 
characteristic dermatological finding, especially seen on the 
thumb and index finger, and are detected in approximately 
half of patients with hemochromatosis.46

Hemochromatosis can lead to a specific arthropathy due to 
the accumulation of calcium pyrophosphate crystals in the 
joints and chondrocalcinosis, which is especially evident in 
the 2nd and 3rd metacarpophalangeal joints. This condition, 
which clinically mimics osteoarthritis, can affect large 
joints such as the knee, hip, and spine, in addition to the 
hand joints. Joint complaints, unlike many other findings 
of hemochromatosis, usually do not regress with treatment 
and may be permanent.47 Chronic iron accumulation and 
decreased bone mineral density due to hypogonadism are 
frequently seen in patients with hemochromatosis; therefore, 
bone mineral density studies are recommended, especially in 
individuals older than 40 years.48

Dilated or restrictive cardiomyopathy in the heart muscle 
may also be observed, and might present with shortness of 
breath, edema, arrhythmia, and conduction disorders.49 

Cardiomyopathy due to hemochromatosis may be the first 
symptom in young patients, and in some series, 15% of cases 
were found to manifest with cardiac symptoms.50 While 
phlebotomy treatment initiated early can partially reverse 
cardiac impact, the damage becomes permanent in the late 
period.

Iron accumulation can cause hypogonadism, diabetes, and 
hypothyroidism. The most common endocrine complication 
is hypogonadotropic hypogonadism of pituitary origin. 
It progresses with loss of libido, erectile dysfunction, and 
gynecomastia in men, while females present with menstrual 
irregularities. Testicular involvement can also cause primary 
hypogonadism.51 Thyroid involvement increases the risk of 
hypothyroidism, while adrenal and parathyroid involvement 
are rare.

Osteoporosis is also a common problem in patients with 
hemochromatosis. Approximately one quarter of patients 
have significant osteoporosis and more than 40% have 
osteopenia.52 This decrease in bone density is associated with 
hypogonadism and high iron overload, and when necessary, 
treatments that protect bone health should be planned.

The accumulation of iron in macrophages restricts anti-
pathogen activity. The risk of infection against siderophilic 
bacteria increases in individuals with hemochromatosis.53 

In particular, pathogens such as Vibrio vulnificus, Listeria 
monocytogenes and Yersinia enterocolitica can multiply 
rapidly in iron overload.54 Since V. vulnificus infections can 
be fatal after consumption of raw seafood, it is recommended 
to avoid these foods.55

Hemochromatosis can rarely affect the central nervous 
system and cause movement disorders such as chorea or 
tremor as a result of iron accumulation in the basal ganglia. 
Evidence for these impacts usually come from case reports, 
and therefore, it is evident that neurological complications 
are rare and most patients do not develop significant central 
nervous system involvement.56



Ank Med J. 2025;4(3):51-57
Treatment in preventing organ damage in hemochromatosis

Karatay E.

54

Hemochromatosis can be confused with many clinical 
conditions, especially in patients presenting with elevated 
ferritin. Secondary causes of hemochromatosis (e.g. chronic 
transfusions, hemolytic anemias, ineffective erythropoiesis) 
should be distinguished from the primary form. In addition, 
conditions such as viral hepatitis (especially HCV), MASLD, 
alcoholic liver disease, and dysmetabolic hyperferritinemia 
can also increase ferritin levels.57 Transferrin saturation is 
usually normal in these cases. Iron parameters, genetic tests, 
clinical history, and concomitant disease findings should be 
evaluated together for diagnosis.

LABORATORY FINDINGS

In case of suspected hereditary hemochromatosis, the first 
evaluation is made with serum transferrin saturation and 
ferritin levels. Transferrin saturation exceeding 50% in men 
and 40% in women suggests iron overload.48 EASL guidelines 
accept a transferrin saturation above 45% as being indicative 
of hereditary hemochromatosis.43 This threshold value can 
capture 97.9-100% of individuals with C282Y homozygous 
mutation.58 Transferrin saturation is not always reliable in 
assessing iron accumulation in secondary hemochromatosis. 
Therefore, it should be evaluated together with ferritin levels 
and, if necessary, tissue iron measurements.

While ferritin is a biomarker reflecting intracellular iron 
stores, it is also an acute phase reactant. Therefore, ferritin 
levels may increase independently of iron overload in 
conditions such as inflammation, infection, liver diseases, 
malignancies and metabolic disorders. In the literature, it has 
been reported that only approximately 10% of patients with 
elevated ferritin levels have true iron overload.6 Transferrin 
saturation below 45% and serum ferritin within the normal 
range have a negative predictive value of approximately 97% 
in excluding the possibility of significant iron overload.40 

Ferritin >300 µg/L in men and >200 µg/L in women and 
concurrent high transferrin saturation are suggestive of 
hereditary hemochromatosis and may necessitate genetic 
testing.43

In hemochromatosis, mild increases in ALT and AST levels 
are usually seen due to liver iron accumulation. These 
increases usually do not exceed 2 times the normal level.57 It is 
notable that enzyme levels may further increase in advanced 
stages of the disease, especially with fibrosis or cirrhosis.21 In 
adults with unexplained and persistent mild transaminase 
elevation, screening for hemochromatosis is recommended.

Owing to the impact of hemochromatosis on the 
pancreas and glucose intolerance, screening for diabetes 
is recommended in individuals suspected of having 
hemochromatosis. Erythrocyte lifespan may be shortened in 
patients with hemochromatosis due to hemolytic processes 
or frequent phlebotomy applications. This causes HbA1c to 
underestimate the mean glucose level.59 Therefore, HbA1c 
may not be reliable in the diagnosis and follow-up of diabetes 
in individuals with hereditary hemochromatosis. It may be 
beneficial to prioritize direct measurement methods such as 
fasting glucose, fructosamine test and OGTT in this patient 
population.60

HFE gene mutation analysis is the basic confirmatory test 
for the diagnosis of hereditary hemochromatosis. The C282Y 
mutation is the most common cause, especially in individuals 

of Northern European origin, and is detected in homozygous 
form in more than 80% of cases.61 The second most common 
mutation, H63D, usually contributes to the disease in the 
form of combined heterozygosity with C282Y. For this 
reason, it is recommended to perform HFE genetic testing 
in patients with high transferrin saturation and/or ferritin 
and to investigate C282Y and H63D mutations.62 Detection 
of HFE mutation confirms the diagnosis of hereditary 
hemochromatosis, thus avoiding unnecessary advanced 
invasive procedures (such as liver biopsy). If there are no HFE 
mutations but clinical findings are strong, advanced analysis 
for rare genes such as TFR2, HAMP, HJV, and SLC40A1 can 
be considered.23 However, in the adult population, diagnosis 
can be made only with the HFE test in >90% of cases.63

Hormonal evaluation should be performed in patients 
with high ferritin or iron overload. In men, morning total 
testosterone and LH/FSH levels should be checked; in women, 
menstrual status should be questioned and pituitary-gonadal 
axis tests should be performed if necessary. If there is clinical 
suspicion, thyroid function tests, fasting glucose and HbA1c 
should be added to the evaluation.

IMAGING MODALITIES

Magnetic resonance imaging (MRI) is the reference imaging 
method for quantitative and non-invasive evaluation of liver 
iron accumulation, especially since it avoids the need for 
invasive biopsy. Accumulation in organs such as the heart, 
pancreas and pituitary gland can also be detected.64 MRI is 
used to determine the severity of iron accumulation even in 
genetically-diagnosed hereditary hemochromatosis and helps 
predict the risk of organ damage.65 High iron accumulation 
in the liver and low iron accumulation in the spleen suggests 
primary hemochromatosis; accumulation in the spleen 
supports secondary causes.66

Echocardiography is the first-line imaging method for 
the evaluation of iron-related cardiomyopathies (dilated/
restrictive) in hemochromatosis. The EASL 2022 guideline 
recommends that all patients with severe hemochromatosis 
who have symptoms of heart disease should undergo 
transthoracic echocardiography together with an ECG 
and, if necessary, support it with cardiac MRI (T2-MRI).48 

Cardiac MRI (T2-MRI) is important for early diagnosis 
and intervention, especially in juvenile cases.67 Treatment 
initiated with early diagnosis can partially reverse cardiac 
dysfunction. Chest radiography may also provide supportive 
evidence for advanced heart failure findings.

Liver biopsy has been considered the “gold standard” 
for measuring liver iron in hemochromatosis for many 
years and is also considered the most sensitive method for 
determining the degree of tissue damage caused by iron.68 

Histological examination of liver tissue with Perls Prussian 
blue staining shows a classic iron distribution in hereditary 
hemochromatosis. Iron accumulation is seen predominantly 
in hepatocytes and also in bile duct epithelial cells, with 
minimal presence in some reticuloendothelial elements (e.g., 
Kupffer cells). This parenchymal iron accumulation pattern 
is typical of most cases of hereditary hemochromatosis and 
helps distinguish it from secondary iron overload.69 In cases 
of transfusion-related hemosiderosis or chronic hemolytic 
anemia, iron accumulation occurs primarily in Kupffer cells, 
with limited involvement of hepatocytes. Thus, the presence 
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of iron primarily in hepatocytes on liver biopsy supports 
the hereditary form, whereas excessive iron in macrophages 
suggests secondary causes.31

The 2011 AASLD guideline recommended liver biopsy 
to assess the risk of cirrhosis in patients with hereditary 
hemochromatosis who have serum ferritin >1000 µg/L 
or elevated liver enzymes.57 The EASL 2022 guideline 
recommends non-invasive methods such as transient 
elastography (Fibroscan), FIB-4 and APRI instead of routine 
biopsy.48 In patients with very high ferritin levels, the degree of 
liver fibrosis is first investigated with these non-invasive tests. 
If advanced fibrosis/cirrhosis cannot be definitely excluded 
with non-invasive methods or if the results are contradictory, 
biopsy is indicated.48 In modern management, liver biopsy 
is reserved for cases where the diagnosis of cirrhosis cannot 
be confirmed with clinical and non-invasive tests. The iron 
concentration and fibrosis score (e.g. METAVIR) obtained 
with biopsy are still valuable in determining the stage of the 
disease.70

Ferritin, transferrin saturation and/or HFE genetic testing 
is recommended for first-degree relatives of individuals 
diagnosed with hereditary hemochromatosis. The ACG, 
AASLD and EASL guidelines recommend genetic counseling 
and family screening.40,48,57

TREATMENT

The main treatment for primary hemochromatosis is regular 
therapeutic phlebotomy. Phlebotomy gradually depletes 
iron stores by removal of blood at intervals; this method 
is usually easy, cheap and extremely effective. During the 
induction phase, 450–500 ml of blood is taken at weekly 
intervals to reduce the ferritin level to ~50 μg/L. This 
level is then maintained with less frequent phlebotomies 
during the maintenance period (once a month or every few 
months).71 In patients with high iron overload, it may take 
months to reach the target, and dozens of phlebotomies 
may be required.72 Appropriately initiated early treatment 
is effective in preventing complications such as cirrhosis 
and HCC. Significant improvements in findings such as 
hyperpigmentation, insulin resistance and fatigue can be 
achieved with phlebotomy. However, advanced complications 
such as cirrhosis, hypogonadism, and arthropathy are often 
irreversible.73

Erythrocyte apheresis is an iron-reducing treatment 
method applied by selectively removing erythrocytes 
from peripheral blood and returning plasma, improving 
tolerability. Randomized controlled trials have shown that 
this method reduces serum ferritin levels more rapidly than 
conventional phlebotomy and reduces the total number 
of sessions.74 In addition, in cases that do not respond to 
phlebotomy, erythrocyte apheresis combined with low-dose 
erythropoietin can be applied.74

Iron chelation is performed with drugs that chemically 
bind and remove accumulated iron in the body. This is a 
second-line treatment option, especially in cases of primary 
hemochromatosis where phlebotomy is contraindicated 
or intolerable.40,72 In addition, in cases of secondary 
hemochromatosis due to transfusions (e.g. thalassemia major), 

chelation is the primary treatment method since phlebotomy 
cannot be applied.75 Chelators such as deferoxamine (i.v./
s.c.), deferasirox (oral), and deferiprone (oral) bind iron and 
increase its excretion via urine or feces. Due to potential 
toxicities, treatment should be carried out in experienced 
centers and with close biochemical monitoring.

Liver transplantation should be considered in patients with 
hemochromatosis who develop advanced fibrosis, cirrhosis, 
or HCC. Current data show that transplantation outcomes 
have improved significantly in this group. In a study covering 
the period 2003–2019, it was reported that 1- and 5-year 
survival rates in patients who underwent liver transplantation 
due to hereditary hemochromatosis were similar to the 
general transplant patient population.76 Since the risk of HCC 
continues in the presence of advanced fibrosis or cirrhosis, 
screening with ultrasonography and AFP levels should be 
performed throughout life.

Hepcidin-based treatments (e.g. Rusfertide/PTG-300) and 
oral ferroportin inhibitors have emerged as alternative 
pharmacological options to phlebotomy in recent years. 
Hepcidin analogs have been shown to lower iron parameters 
and reduce the need for phlebotomy in phase 2 studies.77 

With genetic engineering approaches such as CRISPR/Cas9, 
HFE gene mutations have been successfully corrected in 
mouse models, with success in reducing iron accumulation 
in the liver.78 Although these strategies have the potential for 
permanent treatment in the future, they have not yet been 
put into clinical practice. Currently, phlebotomy remains the 
standard treatment.

If left untreated, hemochromatosis can lead to progressive 
organ damage and serious complications such as cirrhosis 
and HCC. The main factors that determine prognosis are the 
presence of cirrhosis at the time of diagnosis, high ferritin 
levels, male sex, advanced age, alcohol use and concomitant 
metabolic diseases.79 In patients diagnosed and treated 
at an early stage, the life expectancy is similar to healthy 
individuals; however, the risk of HCC and mortality is 
significantly increased in those presenting with cirrhosis. 
Therefore, iron-reducing treatment should be continued even 
in cirrhotic patients and regular HCC screening should be 
performed.48

CONCLUSION 

Taken together, treatment of hemochromatosis is not limited 
to phlebotomy alone, but requires a holistic approach 
that includes patient education, lifestyle changes, and 
multidisciplinary follow-up.
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