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humoral immunity, 119–20
monocytes and macrophages,
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immunosuppressive drugs
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incidence
definition, 97

infections, 112–18
and iron overload, 4
Escherichia coli infections, 116–17
Helicobacter pylori infections, 117
Listeria monocytogenes
infections, 116
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IREs (iron-responsive/regulatory
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biochemistry, 14–15
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overload, 200–2

in hereditary hyperferritinemia-
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iron absorption, 11–14
and HFE mutations, 131–2
control in hemochromatosis, 133–4
methods to decrease, 336

iron and erythrocytes
HFE gene mutation effects, 133
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macrophages, 20

iron binding and transportation, 11–14

iron chelation drugs, 4–5, 247–8, 330–2

iron chelation therapy, 328–36

iron deposition in target organs, 132–3

iron homeostasis, 11–16
intracellular iron homeostasis, 14–15
iron procurement, 11–14
iron storage, 11
regulation of iron availability, 15–16

iron loss mechanisms, 10

iron overload disorders
serum ferritin, 38

iron phenotype
and blood lymphocyte subsets, 119

iron physiology, 10–11

iron pools in the body
hemoglobin in erythrocytes, 10
hepatocytes and macrophages, 10
myoglobin, 10

iron procurement, 11–14

iron responsive/regulatory elements.
See IREs

iron toxicity, 4, 28–32
carcinogenesis, 31
cellular organelle dysfunction, 30–1
consequences of excess iron
deposition, 28

disorders of erythropoiesis, 28
DNA damage, 31
effects on endocrine glands, 28
effects on endoplasmic reticulum, 30
effects on plasma membranes, 30–1
effects on the heart, 28
effects on the liver, 28
free radical production, 28
HFE hemochromatosis, 28
lysosomal injury hypothesis, 30
mitochondrial dysfunction, 30
oxidative injury hypothesis, 28–30
proposed mechanisms, 31–2

iron transport
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IRPs (iron-responsive/regulatory
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mutations, 181

characteristics, 181
clinical description, 181
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treatment, 185–6

Kaiser Permanente, California health
appraisal clinic study, 344
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Kupffer cells
and iron, 20
iron storage, 10
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lactoferrin
iron binding, 20
uptake by hepatocytes, 19–20

lead intoxication
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legal issues. See ethical legal and
social implications (ELSI)

Leigh syndrome, 274, 275

lenalidomide, 278

lipid peroxidation
iron toxicity, 28–30

Listeria monocytogenes infections, 116
clinical manifestations, 116
epidemiology, 116
treatment, 116

liver
effects of iron overload, 3
effects of iron toxicity, 28
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liver disease
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hepatocellular carcinoma in
hemochromatosis, 68

iron and HFE mutations in
non-hemochromatosis
disease, 67–8

iron-induced, 66
prevalence inC282Yhomozygotes, 66
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effects of hepatic disorders, 4

localized iron overload
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macrophages
and iron, 20
in bone marrow specimens, 52
iron storage, 10

magnetic resonance imaging (MRI),
3, 46–7

detection of primary liver
cancer, 48–9

iron overload disorders, 47
quantitative iron measurements,
49–50

management of iron overload,
321–37

aims, 321
diet, 336
erythrocytapheresis, 328
iron chelation therapy, 328–36
methods to decrease absorption, 336
therapeutic phlebotomy, 321–8

Melbourne, Australia collaborative
cohort study, 345

Menke disease, 287

metabolic syndrome. See insulin
resistance syndrome

microcytic anemia mouse, 229

mild hypochromic, microcytic
anemia, 269

mitochondria
dysfunction cause by iron
toxicity, 30

heme synthesis, 18

mitochondrial DNA deletions.
See Pearson marrow-pancreas
syndrome

mitochondrial mutations
as modifiers of iron overload, 169
mitochondrial DNA 16189
variant, 169

mitochondrial myopathy and
sideroblastic anemia
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mitoferrin, 18, 169

morbidity of hemochromatosis, 97–100
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mouse models
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mRNA
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and insulin resistance, 108
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absorption, 134
and hemochromatosis
management, 135–6
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organ distribution and storage, 135
transport in blood, 134–5
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cellular injury, 12
entry into hepatocytes, 19

Nord-Tr�ndelag County, Norway
health survey program, 344

normal iron absorption and
metabolism, 10–20
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regulation of iron availability, 15–16
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organ distribution and storage
non-ferrous metals, 135

oxidative injury hypothesis of iron
toxicity, 28–30
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Pearson marrow-pancreas syndrome,
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laboratory findings, 274
mitochondrial DNA deletions, 275
treatment, 275–6

penetrance of hemochromatosis,
94, 99–100, 134, 136
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Perls, Max, 1

Perls’ Prussian blue stain
for liver biopsy, 43

phagocytes, 118–19

phenotypic definition of
hemochromatosis, 142

phlebotomy
history of use in iron overload, 4
management of iron overload, 321–8
quantitative, 50–1
therapeutic phlebotomy, 321–8

plasma membrane
effects of iron overload, 30–1

population genetics
HFE C282Y heterozygosity, 153

population screening for
hemochromatosis, 5, 342

ethical, legal, and social
implications, 350

large-scale screening programs, 342
population screening versus
targeted screening, 345
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function of URO-D, 162
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role of URO-D (uroporphyrinogen
decarboxylase), 160–1
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type III, 160–1
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urinary excretion of porphyrins, 163
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viral hepatitis C infection, 163

porphyria cutanea tarda treatment,
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and anastrazole therapy, 166
and transdermal estrogen
replacement, 166

chloroquine therapy, 166
oral iron chelation, 166
phlebotomy, 165–6

prevalence
definition, 97

progesterone
acquired sideroblastic anemia, 280–1

prohepcidin, 153

Prussian blue
discovery of, 1

pulmonary hemosiderosis, 319

pyruvate kinase deficiency, 52,
251–2

clinical manifestations, 251
etiology, 251
etiology of iron overload, 252
genetics, 252
hereditary non-spherocytic
hemolytic anemia, 251

iron overload, 251, 252
laboratory findings, 251
management of iron overload, 252
pathogenesis, 251
PKLR gene mutations, 252
prevalence, 251

quantitative phlebotomy, 50–1

refractory anemia with excess blasts,
RAEB. See myelodysplastic
syndromes

refractory anemia with ring
sideroblasts (RARS).
See myelodysplastic syndromes

refractory cytopenias with
multilineage dysplasia and ring
sideroblasts (RCMD-RS).
See myelodysplastic syndromes

renal hemosiderosis, 319

ribavirin, 45

ringed sideroblasts, 53

Rochester, New York primary care
patients study, 342

Rogers syndrome, 269

segregation analysis, 140

serum ceruloplasmin test, 39–42

serum ferritin, 37–9
hemochromatosis and iron overload
disorders, 38

HFE heterozygotes, 151
normal subjects, 37–8
screening for iron overload, 38–9

serum iron measures
HFE C282Y heterozygotes, 150–1

sex differences
iron overload penetrance, 138

Sheldon, Joseph H., 2–3

sickle cell disease, 115
See hemoglobinopathies

iron chelation therapy, 333

sideroblastic anemia, 28, 51–2,
52–3, 169

See also acquired sideroblastic
anemias; hereditary sideroblastic
anemias

siderosomes, 18

SLC40A1 mutations. See ferroportin
gene (SLC40A1) mutations

social issues. See ethical legal and
social implications (ELSI)

spherocytosis, 150

SQUID (superconducting quantum
interference device), 3, 50

staging of HFE hemochromatosis,
65–6

Staphylococcus aureus, 118

starch deferoxamine polymers, 332

STAT, 15

STEAP ferrireductase, 14, 16

STEAP1, 20

STEAP3, 20

Strachan, AS, 1–2, 2–3, 4

Streptococcus pyogenes, 114

supplements
hemochromatosis patients, 135–6

supplements and iron overload,
313–17

excessive oral iron supplements,
313–14

excessive parenteral iron-
carbohydrate complexes, 314–17

iron chelation therapy, 336
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tests for hemochromatosis and iron
overload

blood and bone marrow
examination technique, 51–3

cobalt absorption/excretion test, 53–4
conventional diagnostic radiology
techniques, 45–50

deferoxamine-induced urinary iron
excretion, 53

genotype testing, 54–6
HLA typing in HFE
hemochromatosis, 56–9

liver biopsy, 43–5
quantitative phlebotomy, 50–1
serum ceruloplasmin, 39–42
serum ferritin, 37–9
SQUID, 50
transferrin and transferrin
saturation (TS), 34–7

TFR1 (transferrin receptor-1), 12
hepatocytes, 19

TFR2 (transferrin receptor-2)
hepatocytes, 19

TFR2 hemochromatosis, 193–7
characteristics, 193
gene mutations, 194–7
genetics, 194–7
history, 193
laboratory findings, 193–4
prevention and treatment, 197

thalassemia syndromes, 233–9
and hemoglobinopathies, 244
and HFE mutations, 234–6
chronic erythrocyte transfusion, 234
clinical manifestations, 236
development of iron
overload, 233–4

effects of iron overload, 233, 236
effects of thalassemia
phenotypes, 234

GDF15 overexpression, 233
iron chelation therapy, 332–3
management of iron overload, 236–9
mechanisms that enhance iron
absorption, 233

nature of thalassemias, 233
TWSG1 (twisted gastrulation)
expression, 233

use of oral iron chelators, 4–5
b-thalassemia, 28, 51, 115

thiamine-responsive megaloblastic
anemia syndrome (TRMA), 269

thyroid disease, 88–90
diagnosis of thyroid disorders, 88–9
hypothyroidism in
hemochromatosis homozygote
screening studies, 88

hypothyroidism in iron-loaded
hemochromatosis patients, 88

prevalence, 88
treatment, 89–90

TIBC (total iron-binding capacity)
definition, 34
HFE hemochromatosis, 35
normal subjects, 34–5

transferrin
iron-binding and transportation,
11–14, 34

transport of non-ferrous
metals, 134–5

transferrin saturation (TS), 12
definition, 34
HFE hemochromatosis, 35
non-HFE hemochromatosis and
iron overload, 36–7

normal subjects, 34–5
screening for hemochromatosis, 35–6

transfusion
effect on transferrin saturation, 36
use of hemochromatosis blood, 355

transfusion iron overload, 52, 242
clinical description, 242–3

trihexyphenidyl, 297

tuberculosis, 4
and iron overload, 118

UIBC (unbound iron-binding capacity)
definition, 34
screening for hemochromatosis,
35–6

URO-D (uroporphyrinogen
decarboxylase)

function, 162

role in porphyria cutanea tarda,
160–1

URO-D function, 162

UROD gene mutations, 162

Utah blood donors study, 342

variegate porphyria, 160

Vibrio alginolyticus, 114

Vibrio cholerae, 114

Vibrio parahaemolyticus, 114

Vibrio vulnificus infections, 112–15
and iron in blood, 113–14
clinical manifestations, 112–13
epidemiology, 112
necrotizing fasciitis, 114
prevention, 114, 337
treatment, 114–15

viral hepatitis, 4, 43, 44, 117–18

Virchow, Rudolph, 1

wheat grass, 332

Wilson disease, 40
ceruloplasmin deficiency, 39
co-inheritance with
hemochromatosis, 41

differential diagnosis, 287
hepatic iron levels, 40

X-linked sideroblastic anemia, 1, 5,
36, 52, 270

See also hereditary sideroblastic
anemias

Yersinia species infections,
115–16

and iron chelation therapy, 115
clinical manifestations, 115
role of neutrophils, 118
treatment, 115–16
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