| RO N OV ERL OA D wites ANEMIA Anemias associated with ineffective
erythropoiesis are more prone to be

associated with de novo iron overload.
Conditions with associated iron overload
are in the table below.

o . Management of
Condition Cause/Mechanism Iron Overload

Inherited: Mutations of the X
chromosome, autosomes,

mitochondrial chromosomes EPO with phlebotomy if hemoglobin is sufficient;

Iron overload due to ineffective if not, chelation therapy with desferioxamine
) . ) erythropoeisis or deferasirox. See product notes** below.
Sideroblastic Anemia Acquired: exposure to toxins,
medications, nutritional Beneficial supplements include B6, folic acid and
deficiencies, alcoholism, MDS. antioxidants.
Iron overload due to chronic
hemolysis

Chelation therapy with desferioxamine
Inherited: Iron overload due to or deferasirox. See product notes** below.

Thalassemia ineffective hemoglobin production Bone marrow transplantgtion may_be u_seful.
and repeated blood transfusion Beneficial supplements include folic acid and
diets rich in antioxidants.

May require splenectomy to control hemolysis.

CDAII :"_‘g‘fgt‘ﬁoa d dus o chronic hemalvsis EPO with phlebotomy if hemoglobin is sufficient;
Congenital dyserythropoietic anemia 2l inveffective le‘:rythropoielsis Vsl if not, chelation therapy with desferioxamine

or deferasirox. See product notes** below.

Inherited:
Red Cell Enzymopsthle.zs CGhGI'Erlﬂ.CIrr?gn?;l?liiosat(:iésgzl::dtzy Avoidance of drugs, foods or conditions that
such as: specific d el precipitate hemolysis. EPO with phlebotomy
Glucose-6 Phosphate ol Seltl s Cope 2l if hemoglobin is sufficient; if not, iron chelation
malarials or by foods especially 9 ’ ’
. _Dehydrogenase Fava beans. In PKD, iron over- therapy. See product notes** below.
deficiency (G6PD) or load is due to chronic hemolysis
Pyruvate kinase deficiency (PKD) or repeated blood transfusion.
Inherited: Chelation therapy with desferioxamine

Sickle Cell Disease Iron Overload due to repeated blood or deft.er_as"ox. See product notes™ below.
- Beneficial supplements include folic acid

and antioxidants.

f;csqplg;i(: g“ct’or:;rsnusr;‘:temic Steroids or other immunosuppressive treatments.
Autoimmune Hemolytic st disea’ses - EPO with phlebotomy if hemoglobin is sufficient.
. idiopathic. If not, iron chelation therapy
Anemia Iron overload due to chronic See product notes™ below.

hemolysis

: Acquired: stem cell disorder EPO vyith phlebo.tomy if hemoglobin is sufficient.
Myelodysplastic Syndromes If not, iron chelation therapy See product notes* below.
o Gverlens) G B ted Treatment to correct bone marrow dysfunction.

on overload due lo repeate Bone marrow transplantation may be necessary
blood transfusion

Aplastic Anemia L
In some cases.

Atransferrinemia | Inherited: Iron transport protein

) | dEigeraes Iron chelation therapy . See product notes** below.
or hypotransferrinemia | Iron overload due to absent or Beneficial supplements include folic acid and
- .. low transferrin antioxidants.

Aceruloplasminemia
or hypoceruloplasminemia ,'g‘;;‘gg;ﬂg’;gsdr;‘;‘° absent or

. . .
Recombinant human erythopoiesis-stimulating products EXJADE® and Jadenu® are Novartis Pharmaceuticals brand for

**Product E available as deferasirox. Desferal® is the Novartis Pharmaceuticals brand
Notes egzig’;ﬁg’?ﬁ rg;’:]‘;_”ames for desferioxamine. brand for deferasirox
P Procrit®-(Ortho Biotech) EXJADE® and Jadenu® are approved by the FDA
¢ Sarbepoetin alfa, brand name Aranesp® (Amgen) for use in treating transfusional iron overload.
Ortho Biotech www.orthobiotech.cgm ’ Ferriprox™ is Apotex brand for Deferiprone or L1
Amgen: www.amgen.com Recommendations in this chart to consider removal

of iron with some brands may be off-label use.
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IRONOVERLOAD witttn ANEMIA

Clinical Evaluation &
Management Protocol

Tests: to help determine iron overload

Fasting.serum.iron
Total iron binding capacity

Serum iron/TIBC
X 100%= TS% (Normal 20-50%)

Serum ferritin: Normal Men 20-300 ng/mL; Women 15-200 ng/mL

Liver biopsy with quantitative iron measurement (used in some cases;
especially those with normal TS% with elevated serum ferritin)

Hepatic Iron Content (HIC): >4500 mcg (80 mcmol) per gram of dry weight or 3-4+ iron stain

This algorithm is designed
to be a general guideline
only. Specific clinical
circumstances may require
modifications at the
discretion of the clinician.

Consider:
ineffective

erythropoiesis

TS%-= transferrin-iron saturation percentage

Mean Corpuscular Volume (MCV)

Reference Ranges

Newborn: 95 to 121 fl

Ages 6 months to 2 years: 70 to 86 fl

Ages 12 to 18 years
Boys: 78 - 98
Girls: 78 - 102

Age over 18 years: 78 to 98 fl

hemoglobin

Normal Range 13.5-17.5 g/dL 12.0-16.0 g/dL

Adolescents, Juveniles, Infants & Newborns
of normal height and weight for their age and gender

Age 6-18 years 10.0-15.5 g/dL

Adult Males

Adult Females

Age 2-6 mos 10.0-17.0 g/dL

HIGH

Consider:

Liver
Disease

Alcoholism

CDAII
congenital dyserythropoietic
anemia, type Il

Autoimmune
Hemolytic

Age 1-6 years 9.5-14.0 g/dL

Age 0-2 weeks 12.0-20.0 g/dL

Anemia

Age 6 mos-1year 9.5-14.0 g/dL

Newborn 14.0-24.0 g/dL

Stem Cell
Disorders

NOTE:Serum Ferritin (SF) ranges differ by age, gender, and conditon. See
The Iron Disorders Institute (IDI) educational
products are created in collaboration with the IDI Medical & Scientific Advisory Board
Members: Herbert Bonkovsky, M.D., Chair, Iron Disorders Institute Medical &
Scientific Advisory Board, Carolinas Healthcare Systems; P.D. Phatak, M.D., Vice
Chair, Medical & Scientific, Advisory Board, Rochester General Hospital; Ann Aust,

separate SF range handout.

Ph.D., Utah State University; Bruce
Bacon, M.D., St. Louis University
School of Medicine; George Bartzo-
kis, M.D., University of California, Los
Angeles; Arthur L. Caplan, Ph.D.,,
University of Pennsylvania; James
Connor, Ph.D., Penn State University;
James Cook, M.D., Kansas University
Medical Center; Joanne Jordan, M.D.,
M.P.H., Thurston Arthritis Research
Center, UNC Chapel Hill; Kris
Kowdley, M.D., Virginia Mason
Medical Center; Seattle, WA; John
Longshore, Ph.D., Carolina Medical
Center, Charlotte, NC; Patrick
MacPhail M.D., Ph.D., FCP, FRCP,
Right to Care, White River, South
Africa; Arch Mainous Ill, Ph.D.,
University of Florida;  Gordon
McLaren, M.D., University of Califor-
nia, Irvine, VA Long Beach Healthcare
System; Robert T. Means, Jr., M.D.,
University of Kentucky; David Meyers,
M.D., Kansas University College of
Medicine; Mark Princell, M.D.,
Spartanburg  Healthcare  System;
Barry Skikne, M.D., Celgene Corpora-
tion; Anthony S. Tavill, M.D. Cleveland
Clinic; Eugene Weinberg, Ph.D.,
Indiana University; Lewis Wesselius,
M.D., Mayo Clinic, Scottsdale, AZ;
Mark Wurster, M.D., Ohio State
University; Leo Zacharski, M.D.,
Norris  Cotton  Cancer  Center,
Dartmouth-Hitchcock Medical Center.
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Enzymopathies

Patient has Iron Overload and is also anemic.
Do physical exam, note ethnicity
and family history; complete blood count with
differential, blood smear** and retic index

<1 Retic Index >1

Mean Corpuscular Volume (MCV)
FINDINGS

NORMAL

Consider:

Renal
Disease

Excessive

Iron Therapy

Sickle Cell
Anemia

Stem Cell
Disorders

Atransferrinemia

Aceruloplasminemia

Consider:

Sideroblastic

Sickle Cell

Thalassemia

Consider:

hemolysis

LOW

Anemia

Anemia

** For blood cell images visit The American Society of Hematology website:

IRON PANEL TESTS

RED CELL INDICES

1t Transferrin Total Iron Serum Red Red Blood
CO nd Itl on Serum Serum Iron Saturation Binding Capacity Transferrin Blood Cell Description MCV Retic Count
Iron Ferritin Percentage (TIBC) Transferrin Receptor  |Hemoglobin | Cell Color (smear)
NORMAL HYPO MICROCYTIC
) : >1
Sickle Cell Anemia ‘ } ‘ D ‘ D q’ q’ TO HIGH q’ CHROMIC sickle shaped q’
! o 2 MICROCYTIC
Myelodysplasia q, g q’ 5 HIGH q’ CHZ:)P& c hypersegmented, < 1
(MDS) 2 H polymorphoneuclear
g
Congenital Microcytic Congenital
Sideroblastic ‘ D (7 D ‘ D q’ q’ NORMAL q’ ur:z‘gfm poikilocytosis/basostippling” O <1
Anemia TOHIGH Acquired Dimorphic**
HYPO MICROCYTIC
) HIGH CHROMIC teardrop, target, ‘, <1
massoms | @) | QD | @D QO O L —
NORMAL HYRO hypersegmented,
CDAII « D « D ] D Q’ Q’ TO HIGH Q’ CHROMIC | poivmorphoneuclear >1
Autoimmune ‘ D ‘ D ‘ D q’ q’ NORMAL CHF;:;@C spherocytic NORMAL > 'I
Hemolytic Anemia TOHIGH
: : 4 NORMO to Normal or
Anemia of Chronic ES q’ NORMO to Sli
r ] HYPO- lightly
Disease (ACD) q’ ‘D ] NORMAL CHROMIC MICROCYTIC Decreased < 1
8
NORMO-
Hemochromatosis ‘ D ‘ D ‘ D q’ q’ '#gRL"gCVL NORMAL | cHROMIC NORMOCYTIC NORMAL 1
) . . NORMO-
African siderosis D D ) q’ q’ NORMAL NORMAL NORMOCYTIC NORMAL 1
CHROMIC
] ] ] TOLOW
Vitamin B12 2 2 2 H £ | NORMAL
Deficiency g D g ) g q’ g 0 £ | ToHicH q’ o MACROCYTIC D
(pernicious anemia) | D H | E | : g £ crirome A <1
Iron Deficiency HYPO
Anemia q’ q’ Q’ °] D ‘ D HIGH q’ CHROMIC MICROCYTIC varied due to
cause

NOTE: Many of these conditions occur concomitantly with other illnesses confounding the findings.
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