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1. INTRODUCING THE PHYSIOPATHOLOGY OF HEMOCHROMATOSIS

2. UPDATE ON  NOMENCLATURE AND CLASSIFICATION

3. THE MAIN CHALLENGES IN THE MANGEMENT OF HFE- related HEMOCHROMATOSIS

Learning objectives of the webinar



Adapted from: Hentze, Muckenthaler and Andrews, Cell (2004)
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The hepcidin-ferroportin axis regulates iron transport to the blood

REGULATION OF IRON HOMEOSTASIS

Ferroportin



Hepcidin Iron

Hepcidin: maintains the iron equilibrium in the body



↑Hepcidin

↓Iron

Hepcidin up-regulation decreases serum iron levels

Nutritional immunity: the
battle for nutrient metals at
the host-pathogen interface.

Murdoch CC, Skaar EP. Nat Rev Microbiol. 
2022 Nov;20(11):657-670.



↓Hepcidin

↑Iron

Hepcidin down-regulation increases serum iron levels
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THE LIVER IS THE “SENSOR” OF IRON NEEDS

Iron deficiency
Hypoxia

↓Erythroid demand

Iron overload

ERFE

HFE/HJV/TFR2

↓Hepcidin↑Hepcidin



GENETIC DEFECT 
(hemochromatosis

proteins)

SUMMARY OF THE PATHOPHYSIOLOGY OF HEMOCHROMATOSIS

↓Hepcidin

LIVER

↑ ↑ Serum Ferritin

↑ ↑ Serum

Transferrin
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Tissue iron overload

ARTHROPATHY?

GENETIC 
TESTING



HFE-related >90%

HEMOCHROMATOSIS CLASSIFICATION (Girelli et al. Blood. 2022 May 19;139(20):3018-3029)

p.C282Y/p.C282Y
p.C282Y/rare HFE mutations

p.C282Y/p.H63D ?

Extremely rare

Non-HFE-related:
Transferrin receptor 2 (TFR2)
Hemojuvelin (HJV)
Hepcidin (HAMP)

Ferroportin (FPN)
Digenic

rare



From: EASL Clinical Practice Guidelines on haemochromatosis. 

J Hepatol. 2022 May 30:S0168-8278(22)00211-2.

HFE-related hemochromatosis
p.C282Y/p.C282Y

↓ Penetrance of severe clinical

manifestations of the disease

↑ Frequency of people at risk in 
northern european countries





THE MAIN CHALLENGES IN THE MANAGEMENT OF HEMOCHROMATOSIS

• ENHANCE CASE DETECTION

• THE QUESTION OF POPULATION SCREENING

• IDENTIFY MODIFIERS OF CLINICAL PENETRANCE

• TREATMENT OPTIONS

(how to detect, diagnose and treat earlier?)



EASL Clinical Practice Guidelines on haemochromatosis. 

J Hepatol. 2022 Aug;77(2):479-502.

ENHANCE CASE DETECTION

Unexplained persistently elevated

HFE genotyping for p.C282Y





ENHANCE CASE DETECTION

Unexplained persistently elevated

HFE genotyping for p.C282Y

EASL Clinical Practice Guidelines on haemochromatosis. 

J Hepatol. 2022 Aug;77(2):479-502.



ENHANCE CASE DETECTION

EASL Clinical Practice Guidelines on haemochromatosis. 

J Hepatol. 2022 Aug;77(2):479-502.

Inform and recommend family screening in all
adult first degree family members of patients
homozygous for the C282Y variant. 
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THE MAIN CHALLENGES IN THE MANAGEMENT OF HEMOCHROMATOSIS

• ENHANCE CASE DETECTION

• THE QUESTION OF POPULATION SCREENING

• IDENTIFY MODIFIERS OF CLINICAL PENETRANCE

• TREATMENT OPTIONS

(how to detect, diagnose and treat earlier?)



1. Should population screening for hemochromatosis be recommended?

2. Which tests should be used?

3. At what age should population screening and follow-up occur?

Consensus on population screening for HFE-Hemochromatosis: a Delphi study

(Consensus defined as ≥75% agreement on each of these key questions)



BUT NO CONSENSUS ON METHOD

BIOCHEMICAL (TRANSFERRIN SATURATION)? – UNSPECIFIC

GENETIC (p.C282Y variant)? – LOW CLINICAL PENETRANCE

We achieved consensus for screening for HFE-related hemochromatosis 

in high prevalence populations (>0.4%) before the age of 30 years

RESULTS



How to predict?



THE MAIN CHALLENGES IN THE MANAGEMENT OF HEMOCHROMATOSIS

• ENHANCE CASE DETECTION

• THE QUESTION OF POPULATION SCREENING

• IDENTIFY GENETIC MODIFIERS OF CLINICAL PENETRANCE

• TREATMENT OPTIONS

(how to detect, diagnose and treat earlier?)



“Overall, the findings show that HFE p.C282Y homozygote penetrance to clinical disease in a 

large community cohort was modified by population–derived polygenic risk scores for iron 

measures and for HH-related conditions”

What modifies the clinical penetrance of hemochromatosis?



What modifies the clinical penetrance of hemochromatosis?

NRF2 senses toxic iron excess and regulates systemic iron levels via BMP6/hepcidin

Lim PJ, Duarte TL, Arezes J, Garcia-Santos D, Hamdi A, Pasricha SR, Armitage AE, Mehta H, Wideman S, Santos AG, Santos-
Gonçalves A, Morovat A, Hughes JR, Soilleux E, Wang CY, Bayer AL, Klenerman P, Willberg CB, Hartley RC, Murphy MP, Babitt
JL, Ponka P, Porto G, Drakesmith H. 2019 Nat Metabol
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THE MAIN CHALLENGES IN THE MANAGEMENT OF HEMOCHROMATOSIS

• ENHANCE CASE DETECTION

• THE QUESTION OF POPULATION SCREENING

• IDENTIFY MODIFIERS OF CLINICAL PENETRANCE
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THE HEMOCHROMATOSIS TREATMENT: 
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Phase 1: 
Intensive Phase 2: Maintenance

Target: 
Ft<=50ng/ml

EASL Clinical Practice Guidelines on haemochromatosis. J Hepatol. 2022 
Aug;77(2):479-502.

Target: 
Ft=50-100 ng/ml
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MONITORING HEMOCHROMATOSIS TREATMENT:



THE HEMOCHROMATOSIS TREATMENT: 

Coutinho et al. Hemasphere. 2022 Aug 23;6(9):e770.

QUESTION: Should haemochromatosis patients perform maintenance

treatment in a regular phlebotomy regimen to keep low ferritin values? 

THE COVID19 LOCKDOWN OPPORTUNITY

Hospital Lockdown

March 2020

End of study

Feb 2021

Resume Day Hospital activity

May 2020

Calculated TIME LAPSE (nº of days from last phlebotomy)



Ferritin increases in hemochromatosis subjects after discontinuing their
regular maintenance treatment at a predicted rate of 100ng/ml per year
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Coutinho et al. Hemasphere. 2022 Aug 23;6(9):e770.

THE HEMOCHROMATOSIS TREATMENT: 



Casu C, Nemeth E, Rivella S. 
Hepcidin agonists as 
therapeutic tools. Blood. 
2018;131(16):1790-1794

NOVEL THERAPEUTIC TARGETS? 



“The major CHALLENGES in the management of HFE-related
hemochromatosis”

1. TO HARMONIZE AND IMPLEMENT AMONG CLINICIANS A CORRECT DIAGNOSIS, CLASSIFICATION AND 
TREATMENT OF HEMOCHROMATOSIS 

2. TO IMPLEMENT STRATEGIES OF POPULATION SCREENING ACCORDING TO NATIONAL REGULATIONS AND 
DEMONSTRATE RESULTS

3. PROMOTE RESEARCH

Take home messages



“THE RESEARCH TOPICS”

1. PATHOGENESIS OF ARTHROPATHY (implications for treatment)

2. MODIFIERS OF CLINICAL PENETRANCE (implications for screening strategies)

3. FUNDAMENTAL RESEARCH: HFE and iron sensing

Take home messages



When analyzing patients’ preferences in HC research, they selected 
Conduct research into arthritis and joint problems as the top priority in 
the hemochromatosis field (45.3%), closely followed by Promote 
knowledge about hemochromatosis among medical doctors (42.5%) 
and the third most voted choice, Investigate new or alternative 
treatments for hemochromatosis (30%). 

Haemochromatosis patients' research priorities: Towards an improved quality
of life. Romero-Cortadellas L, Venturi V, Martín-Sánchez JC, Toska K, Prince D, Butzeck B, 
Porto G, Milman NT, Committee HS, Sánchez M. Health Expect. 2023 Dec;26(6):2293-2301
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