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Adult first-degree
relative of
patient with HH

Individual with
suggestive
symptoms
(see text)

Subjects with
unexplained
liver disease

Transferrin saturation and serum ferritin*

TS <45%
SF <300

TS ≥45% and/or SF >300 μgL
HFE Genotype

Normal

Reassure,
possibly retest
later

Counsel and
consider non-HFE
hemochromatosis

C282Y Homozygote
C282Y/H63D (Compound Heterozygote)

Serum ferritin –
300–1000 μg/L
LFT normal

Serum ferritin >
1000 μg/L and/or
LFT abnormal

Liver biopsy

Serum ferritin
<300 μg/L LFT
normal
No iron
overload

Observe
retest in
1–2 years

Investigate and
treat as
appropriate

Confirmed
iron overload
Phlebotomy
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*For convenience both genotype and phenotype (iron tests) can be performed
together at a single visit in first-degree relatives.

Figure 428-3 Algorithm for screening for HFE-associated hemochromatosis. HH, hereditary hemochromatosis, homozygous subject
(C282Y +/+); LFT, liver function tests; SF, serum ferritin concentration;
TS, transferrin saturation.
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normal, the child is merely an obligate heterozygote and at no risk.
Otherwise, for practical purposes, children need not be checked before
they are 18 years old.
The role of population screening for hemochromatosis is controversial. Recent studies indicate that it is highly effective for primary care
physicians to screen subjects using transferrin saturation and serum
ferritin levels. Such screening also detects iron deficiency. Genetic
screening of the normal population is feasible but is probably not cost
effective.
TREATMENT

Hemochromatosis

The therapy of hemochromatosis involves removal of the excess
body iron and supportive treatment of damaged organs. Iron
removal is best accomplished by weekly or twice-weekly phlebotomy of 500 mL. Although there is an initial modest decline in the
volume of packed red blood cells to about 35 mL/dL, the level stabilizes after several weeks. The plasma transferrin saturation remains
increased until the available iron stores are depleted. In contrast,
the plasma ferritin concentration falls progressively, reflecting the
gradual decrease in body-iron stores. One 500-mL unit of blood
contains 200–250 mg of iron, and up to 25 g of iron or more may
have to be removed. Therefore, in patients with advanced disease,
weekly phlebotomy may be required for 1–2 years, and it should be
continued until the serum ferritin level is <50 μg/L. Thereafter, phlebotomies are performed at appropriate intervals to maintain ferritin
levels between 50 and 100 μg/L. Usually one phlebotomy every
3 months will suffice.
Chelating agents such as deferoxamine, when given parenterally, remove 10–20 mg of iron per day, which is much less than that
mobilized by once-weekly phlebotomy. Phlebotomy is also less
expensive, more convenient, and safer for most patients. However,
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chelating agents are indicated when anemia or hypoproteinemia is
severe enough to preclude phlebotomy. Subcutaneous infusion of
deferoxamine using a portable pump is the most effective means of
its administration.
An effective oral iron chelating agent, deferasirox (Exjade), has
recently become available but is still in clinical trials. This agent is
effective in thalassemia and secondary iron overload, but its role in
primary iron overload has yet to be established.
Alcohol consumption should be severely curtailed or eliminated
because it increases the risk of cirrhosis in hereditary hemochromatosis nearly tenfold. Dietary adjustments are unnecessary, although
vitamin C and iron supplements should be avoided. The management of hepatic failure, cardiac failure, and diabetes mellitus is
similar to conventional therapy for these conditions. Loss of libido
and change in secondary sex characteristics are managed with testosterone replacement or gonadotropin therapy (Chap. 411).
End-stage liver disease may be an indication for liver transplantation, although results are improved if the excess iron can be
removed beforehand. The available evidence indicates that the fundamental metabolic abnormality in hemochromatosis is reversed by
successful liver transplantation.
PROGNOSIS
The principal causes of death are cardiac failure, hepatocellular failure
or portal hypertension, and hepatocellular carcinoma.
Life expectancy is improved by removal of the excessive stores of
iron and maintenance of these stores at near-normal levels. The 5-year
survival rate with therapy increases from 33 to 89%. With repeated
phlebotomy, the liver decreases in size, liver function improves,
pigmentation of skin decreases, and cardiac failure may be reversed.
Diabetes improves in about 40% of patients, but removal of excess
iron has little effect on hypogonadism or arthropathy. Hepatic fibrosis
may decrease, but established cirrhosis is irreversible. Hepatocellular
carcinoma occurs as a late sequela in patients who are cirrhotic at presentation. The apparent increase in its incidence in treated patients is
probably related to their increased life span. Hepatocellular carcinoma
rarely develops if the disease is treated in the precirrhotic stage. Indeed,
the life expectancy of homozygotes treated before the development of
cirrhosis is normal.
The importance of family screening and early diagnosis and treatment cannot be overemphasized. Asymptomatic individuals detected
by family studies should have phlebotomy therapy if iron stores are
moderately to severely increased. Assessment of iron stores at appropriate intervals is also important. With this management approach,
most manifestations of the disease can be prevented.
ROLE OF HFE MUTATIONS IN OTHER LIVER DISEASES
There is considerable interest in the role of HFE mutations and
hepatic iron in several other liver diseases. Several studies have
shown an increased prevalence of HFE mutations in PCT
patients. Iron accentuates the inherited enzyme deficiency in PCT and
clinical manifestations of PCT. The situation in nonalcoholic steatohepatitis (NASH) is less clear, but some studies have shown an
increased prevalence of HFE mutations in NASH patients. The role of
phlebotomy therapy, however, is unproven. In chronic HCV infection,
HFE mutations are not more common, but some subjects have
increased hepatic iron. Before initiating antiviral therapy in these
patients, it is reasonable to perform phlebotomy therapy to remove
excess iron stores, because this reduces liver enzyme levels.
HFE mutations are not increased in frequency in alcoholic liver disease. Hemochromatosis in a heavy drinker can be distinguished from
alcoholic liver disease by the presence of the C282Y mutation.
End-stage liver disease may also be associated with iron overload
of the degree seen in hemochromatosis. The mechanism is uncertain,
although studies have shown that alcohol suppresses hepatic hepcidin
secretion. Hemolysis also plays a role. HFE mutations are uncommon.
A recent large population study has suggested that subjects homozygous for C282Y are at increased risk of breast and colorectal cancer.
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