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La protéine HFE inhibe I'labsorption du fer
via le récepteur a la transferrine
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’hepcidine bloque le relargage du fer au niveau de
I'entérocyte et du macrophage
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’hepcidine est paradoxalement basse chez les

patients C282Y homozygotes
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Prevalence de la mutation C282Y homozygote
chez les patients avec hémochromatose

Study population

Preval of HLA/HFE among clinical hemochromatosis cases
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Fréqguence de |'allele C282Y en Europe
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Prevalence de ’'homozygotie C282Y dans la
population générale

Population Sample Country

C282Y Homozygotes
with Normal

Homoxygotes | Ferritin Level (%)

Primary care (*°) USA
General public (*") Norway
Primary care (°)  Morth America 99,711

General public (') Australia
Total

41,038
65,238

29,676
235,663

\

1in 270
1in 220
1 in 333

35
13
31

32
30

1in 146
1 in 240

Bacon, Hepatology 2011




Pénétrance de I’lhomozygotie C282Y

Study ID Year Weight Association measure
(%) with 95% CI
Burt et al. 1998 ———— 0.00 | 0.6 (0.3648 to 0.8352)
Distante et al. 1999 0.00 | 0.5 (0.01 to 0.99)
McDonnell et al. 1999 0.00 | 0.75 (0.3825 to 1.1175)
Olynyk et al. 1999 i 0,01 | 0.5625 (0.4936 to 0.6314)
Distante et al. 2000 0,03 | 0.2143 (0.1843 to 0.2443)
Bulaj et al. 2000 0.47 | 0.7446 (0.7366 to 0.7525)
Bulaj et al. 2000 14.78 1 0.1542 (0.1528 to 0.1556)
Bulaj et al. 2000 2053 m 0.0654 (0.0642 to 0.0666)
Barton et al. 1998 0.08 | 0,24 (0,2212 to 0.2588)
Beufier et al. 2002 40.96 1N 0.,0658 (0,0649 to 0.0666)
Deugnieretal. 2002 0.05 | 0,6481 (0,6246 to 0.6717)
Phatak et al. 2002 = 0.01 | 0,4167 (0,3486 to 0.4847)
Poullis et al. 2003 = 0.00 | 0.5833 (0.4881 to 0.6786)
Olynyk et al, 2004 —— 0.00 | 0.6 (0.4824 to 0,7176)
Andersenetal. 2004 0.24 | 0,1304 (0,1193 to 0.1415)
Gleeson et al, 2004 0.29 | 0,3662 (D,3561 to 0.3763)
Rossi et al. 2004 0.00 | 0 (0 to 0)
Delatycki et al. 2005 = 0.03 | 0.8824 (0.8484 to 0.9163)
Powel et al. 2006 1211 1 0.3192 {0.3176 to 0.3208)
Powel et al. 2006 2.27 | 0.4982 (0.4946 to 0.5018)
Allen et al. 2008 ' o.Te 989)
META=ANALYSIS ' 100 N 0.135 (0.1344 to 0.1355)
0 0.5 1 1 ~—_
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Recommandations pour le dépistage

General population:

e Genetic screening for HFE-HC is not recommended, because
disease penetrance is low and only in few C282Y homozygotes
will iron overload progress (1B).
1 opulations:
o HFE testing sho with unexplained
chronic liver disease pre-selected for increased transferrin sat-
uration (1C).
e HFE testing could be considered in patients with;
— Porphyria cutanea tarda (1B},
— Well-defined chondrocalcinosis (2C).
— Hepatocellular carcinoma (2C).
— Type 1 diabetes (2C).

¢ HFE testing is not recommended in patients with
— Unexplained arthritis or arthralgia (1C).
— Type 2 diabetes (1B).
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Recommandations pour le diagnostic (1)

o Patients with suspected iron overload should first receive
measurement of fasting transferrin saturation and serum
ferritin (1B), and HFE testing should be performed only in
those with increased transferrin saturation (1A}

« Patients from liver clinics should be screened for fasting
transfermin saturation and serum ferrtin (1C) and offered
genetic HFE testing if transferrin satnration is increased (1B).

_—HFE testing for the C282Y and H63D polymorphism s

be camried out in all patients with otherwise unexplained )

—~——increased serum ferritin and increased transferrin sa y

{1B).

/fﬁmsis of HFE hemochromatosis should not be base
C282Y homozygosity alone, but requires evidence of )
increased iron stores (1B},

« (C282Y/Hb3D com E] 3D homozy-
gotes presenting with increased serum ferritin (>200 pg/L
in females, >300 pg/L in males), increased transferrin satura-
tion (>45% in females, >50% in males) or increased liver iron
should first be investigated for other causes of hyperferritin-
emia (1C).

"BEASL i epatoLoay



‘ HTPEHFEHHJTIHIA}

\

Check for
Alcohol

Inflammation
Cell necrosis

Metabolic syndrome

- TS

HC _ No HC
(TS >45% - x2) ] _f"‘-— (TS <45%)
A =
\ " MRI
HFK . LBx
C282Y Cther HFE Increased Mormal
homozygosity genotype LIC LIC
| | |
i e T rue outicheck
compound HFE SRpER inflammation
cimhoefs M e 5
myelodysplasia 0N overioad orithasi
1 syndrome
‘ J .
mutations | ceruleplasmin !; (¢ cataract)




Quantification de la surcharge
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Recommandations pour le diagnostic (2)

Mtﬂ patients with increased 1t [es,
liver biopsy is no longer necessary to diagnose hemochroma-

tosis. Liver biopsy could be offered to C282Y homozygous >

atients with serum ferritin above 1000 pg/L, elevated AS
Mﬂ[ age over 40 years (1C). /
« Genetic testing of "ofher hemochromatosis genes' (TFR2,
SLC40A1, HAMP, HJV) could be considered in patients with

increased iron stores after exclusion of C282Y homozygosity
if (1) iron excess has been proven by direct assessment, L.e. by
MRI or liver biopsy, and (ii} other hepatic and haematologi-
cal disorders have been ruled out (2C).

« According to the autosomal recessive transmission of HFE-
HC, genetic testing of siblings of individuals with HFE-HC
should be carried out. Genetic testing of other 1st degree rel-
atives should be considered ( 1B). (Practical and cost effective
strategies for family screening have been published |206].)
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Surcharge en fer hépatiqgue au cours de

I"Hémochromatose




Hepatic iron overload at liver biopsy

Pure parenchymal by ( Check iron distribution \ - | Mesenchymal or
iron overload L and associated lesions J | mixed iron overload
rule out Check for
iron loading anemia |
\ NASH or ASH - Steatosis
PCT - Crystal inclusions
i Late HC o lfpresent . ppogis, cirhosis
consider
Non C2B2Y \ ; “
C282Y | C282Y Kot HCV, HBV, Wilson ... = Chronic hepatitis
Dysmetabolic iron overload without associated
Ferroportin disease = lesions
rule out
iron overload from end stage cirrhosis
HFE-HC iron overloading anemia

non inherited non-HFE iron overload



Recommandations pour le diagnostic (2)

o In C82Y homozygote patients with increased iron stores,
liver biopsy is no longer necessary to diagnose hemochroma-
tosis. Liver biopsy could be offered to C282Y homozygous
patients with serum ferritin above 1000 pg/L, elevated AST,
hepatomegaly, or age over 40 years (1C).

« Genetic ; €r hemochro 5 (TFR2,

Al, HAMP, HJV) could be considered in patients Wi

increased iron stores after exclusion of C282Y homozygosity

if (1) iron excess has been proven by direct assessment, L.e. by

mﬁ, and (ii) other hepatic aW

cal ave been ruled out (2C).

« According to the autosomal recessive transmission of HFE-
HC, genetic testing of siblings of individuals with HFE-HC
should be carried out. Genetic testing of other 1st degree rel-
atives should be considered ( 1B). (Practical and cost effective
strategies for family screening have been published |206].)
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Algorithme diagnostique génétique
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Recommandations pour la prise en charge

e Patients with HFE-HC and evidence of excess iron should be

Wﬂmmw{ 1C).
2Y homozygotes without evidence for iron overl

could be monitored annually and treatment instituted when

the ferritin rises above normal (2C)

Mﬂ be carried out by rem
of blood (200-250 mg iron) weekly or every two weeks Ade-
quate hydration before and after treatment, and avoidance of
vigorous physical activity for 24 h after phlebotomy is rec-
ommended (1C).

¢ Phlebotomy can be carried out also in patients with
advanced Abrosis or cirrhosis (2C).

« Before the initation of philebotomy, patients with HFE-HC
should be assessed for complications including diabetes mel-
litus, joint disease, endocrine deficiency (hypothyroidism),
cardiac disease, porphyria cutanea tarda, and osteoporosis
(1€)

-/cmmumm-l-fc (liver cirrhosis, diahmmbpa—\
thy, hypogonadism, PCT) should be managed regardless of

\th%.i:é}rﬂmmﬂﬁf relief or improvement during phleb
omy .

« To minimize the risk of additional complications, patients
with HFE-HC could be immunized against hepatitis A and
B while iron overloaded (2C).

< whether or not HC is the underlying cause and whether >
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Effets thérapeutiques des saignées

Reduction of tissue iron stores to normal

Improved survival if diagnosis and treatment before
development of cirrhosis and diabetes

Improved sense of well-being, energy level

Improved cardiac function

Improved contmol of diabetes

Reduction in abdominal pain

Reduction in skin pigmentation

Mormalization of elevated liver enzymes

Reversal of hepatic fibrosis (in approximately 30% of cases)

No reversal of established cirrhosis

Elimination of rsk of HH-related HCC if iron removal is
achieved before development of cirhosis

Reduction in portal hypertension in patients with cirrhosis

Mo (or minimal) improvement in arthropathy

Mo reversal of testicular atrophy




Transplantation hépatique pour

hémochromatose
% saturation Tf 68 =30 % 28 +8,5% 0,021
Hepcidine 1,61 £ 3,6 nmol/L. 13,2 £ 8,1 nmol/L 0,006
(N 4 -30)
Concentration Normale:9/11
hépatique en fer Modérément élevee: 1/11
(IRM) Elevée 1/11 (sphérocytose)

Bardou-Jacquet, Hepatology 2013
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