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Selon Suétone, plusieurs signes 

annoncent la mort de César dans les 

jours précédant les ides de mars, 

mais il n'en tient pas compte. 

L'haruspice Spurinna, lors d'un 

sacrifice, lui demande de se méfier 

des Ides.

Un haruspice, ou aruspice, est 
un pratiquant de l'haruspicine, 
l'art divinatoire de lire dans les 
entrailles d'un animal 
sacrifié (notamment 
l'hépatoscopie : examen du foie 
censé représenter l'univers)

https://fr.wikipedia.org/wiki/Haruspice
https://fr.wikipedia.org/wiki/Titus_Vestricius_Spurinna_(haruspice)


Le fer dans l’organisme



Le fer dans l‘organisme

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Brissot et al. Nat Rev Dis Primers 2018



Paramètres du fer

Fer sérique

Transferrine

Saturation de la transferrine

Ferritine



Facteurs affectant absorption

Polyphenolic compounds widely found in coffee and tea such as chlorogenic 
acids, monomeric flavonoids, and polyphenol polymerization products 
strongly inhibit dietary nonheme-iron absorption.

Piskin et al. ACS Omega 2022



Carence martiale

Hardy et al. Int J Rhumatol 2015



Seuils vers trop peu: carence martiale



Préparations avec du fer

•Monothérapie
•Ferinject
•FerMed
•Ferro Gradumet
•ferro sanol
•Ferrum Hausmann
•Maltofer
•MonoFer
•Tardyferon
•Venofer

•Combinaison
•Addaven
•Andreavit
•Duofer
•Eisen Biomed
•Elevit
•Fero-Folic-500
•gyno-Tardyferon
•Kendural
•Maltofer
•Nutryelt
•Pharmaton

•Combinaison
•Premavid
•Supradyn
•Supradyn
•Tracutil
•Vitarnin

Fer(III)-oxidhydroxid-
Saccharose 
Velphoro
(HyperP dans IRC)



Hypophosphatémie après fer iv

Randomised, double-blind, clinical trial at 20 outpatient hospital 

clinics in Europe (Austria, Denmark, Germany, Sweden, UK). 

Adults with IBD and iron deficiency anaemia (IDA) were randomised 

1:1 to receive ferric carboxymaltose (FCM) or FDI (ferric 

derisomaltose).

Incident hypophosphataemia occurred in 8.3% (4/48) FDI-treated 

patients and in 51.0% (25/49) FCM-treated patients (adjusted risk 

difference: -42.8% (95% CI -57.1% to -24.6%) p<0.0001).

Zoller et al. GUT 2023



Recommandations pour iv administration

Ritter et al. Europ J hematol 2023



Recommandations pour iv administration

Swiss retrospective quality control 

study at a tertiary care hospital, 

more than one third (37%) 

of IV iron infusions 

in the inpatient sector 

were inappropriate 

according to current guidelines. 

Appropriate prescribing 

gynecological patients 81%, 

Medicine patients 52%

surgical departments 34%.

Ritter et al. Europ J hematol 2023



Seuils vers trop



Synthèse de la ferritine



Hyperferritinémie

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Wong et al. Can J Gastroenterol 2006

Retrospective outpatient referrals 

for serum ferritine.

482 chart reviewed, 

119 with ferritin > 1000 ug/L



Trop de fer dans le foie

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Brissot et al. Nat Rev Dis Primers 2018



Trop de fer dans le foie

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR



•1865, Trousseau: clinical syndrome of skin pigmentation,

diabetes and cirrhosis

•1889, von Recklinghausen: pigment in liver is iron and named 

the disease hemochromatosis

•1953, Sheldon: inborn error of iron metabolism

•1977, Simon: close linkage to HLA-A3, recessive

•1996, Feder (Mercator Genetics): positional cloning of HFE

History of hereditary hemochromatosis:



Discovery of hepcidin

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 



Pietrangelo. Gut 2006

Hepcidin Function



Pietrangelo. Gut 2006

Hepcidin Function



Type 1 hereditary hemochromatosis

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Brissot et al Nat Rev Dis Primers 2018

Erythroferrone

Ferroportin

HIF



Low Hepcidin in HFE-Hemochromatosis

Bride et al. Lancet 2003



Frequency of C282Y allele

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

EASL Guidelines 2010



Variable penetrance

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Only 25-60% of homozygous individuals for

C282Y mutation in HFE gene develop a clinical

hemochromatosis

Modifiers

Gender

Lifestyles

Genes

Brissot et al Nat Rev Dis Primers 2018



Significance of HFE heterozygosity

Zalounis et al J Gastro Hepatol 2014

Genotyping HFE in 31,192 Northern European descents

At baseline TS>55% 3% C282Y heterozygotes, 0% H63D 

heterozygotes

12 years follow-up: TS levels remained similar, No

heterozygotes developed iron overload



Type 2A hereditary hemochromatosis

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Brissot et al Nat Rev Dis Primers 2018

Erythroferrone

Ferroportin

HIF



Type 2B hereditary hemochromatosis

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Brissot et al Nat Rev Dis Primers 2018

Erythroferrone

Ferroportin

HIF



Type 3 hereditary hemochromatosis

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Brissot et al Nat Rev Dis Primers 2018

Erythroferrone

Ferroportin

HIF



Type 4 hereditary hemochromatosis

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Brissot et al Nat Rev Dis Primers 2018

Erythroferrone

Ferroportin

HIF



Ferroportin gain-of-function mutation

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Pietrangelo. Hematologica 2017



Ferroportin lack-of-function mutation

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Pietrangelo. Hematologica 2017



Ferroportin mutations

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Pietrangelo. Hematologica 2017

(4A)

Prevalent in African populations



MRI for iron overload

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Brissot et al. Nat Rev Dis Primers 2018



Long asymptomatic phase

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

Powel et al. Lancet 2016



Treatment of hemochromatosis

Phlebotomies (450 mL 1x/week)

Check Hemoglobin 1x/month (no decrease > 20%)

Check Ferritin level every 2 months

Joint pains does not improve may worsen

Reach 1x Ferritin level below 50 ug/L

Continue Phlebotomies (blood donor 3x/year)

Ferritin 100-200 ug/L

No place for chelators



Treatment of hemochromatosis

Kowdley et al. AASLD 2021



Treatment of hemochromatosis

Kowdley et al. AASLD 2021

Phase 2 open label in 16 subjects with prior history of HH

In maintenance phase of iron depletion

Administered subcutaneously 1x or 2x per week



Dietary advices

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

• Avoid medicinal iron

• Avoid mineral supplements

• Avoid excess vitamin C

• Avoid uncooked seafoods (Vibrio vulnificus)

• Tea consumption, PPI decrease intestinal iron

absorption



Response to phlebotomies

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 



Conclusions

• Fe is abnormally low in enterocytes in case of HH

• HFE is normally expressed on cell plasma membrane 

• HFE modulates cellular iron uptake by interacting with TfR.

•DCT-1 is apical in duodenal villus tip, not TfR 

• Le fer est essentiel pour notre organisme

• Son métabolisme est complexe et implique plusieurs

protéines

• Seul l‘absorption intestinale est régulée

• Trop peu, carence martiale fréquente

• Excès pas rare en Europe, génétique
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