TABLE 126-5 Oral Iron Preparations
Generic Name
Ferrous sulfate
Extended release
Ferrous fumarate
Ferrous gluconate
Polysaccharide iron

Tablet (Iron
Content), mg
325 (65)
195 (39)
525 (105)
325 (107)
195 (64)
325 (39)
150 (150)
50 (50)

Elixir (Iron Content),
mg in 5 mL
300 (60)
90 (18)

100 (33)
300 (35)
100 (100)

PARENTERAL IRON THERAPY
Intravenous iron can be given to patients who are unable to tolerate
oral iron; whose needs are relatively acute; or who need iron on an
ongoing basis, usually due to persistent gastrointestinal blood loss.
Parenteral iron use has been increasing rapidly in the last several
years with the recognition that recombinant erythropoietin (EPO)
therapy induces a large demand for iron—a demand that frequently
cannot be met through the physiologic release of iron from RE
sources or oral iron absorption. The safety of parenteral iron—
particularly iron dextran—has been a concern. The serious adverse
reaction rate to intravenous high-molecular-weight iron dextran
is 0.7%. Fortunately, newer iron complexes are available in the
United States, such as ferumoxytol (Feraheme), sodium ferric
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Body weight (kg) × 2.3 × (15 – patient’s hemoglobin, g/dL)
+ 500 or 1000 mg (for stores).
In administering intravenous iron dextran, anaphylaxis is a concern. Anaphylaxis is much rarer with the newer preparations. The
factors that have correlated with an anaphylactic-like reaction
include a history of multiple allergies or a prior allergic reaction
to dextran (in the case of iron dextran). Generalized symptoms
appearing several days after the infusion of a large dose of iron can
include arthralgias, skin rash, and low-grade fever. These may be
dose-related, but they do not preclude the further use of parenteral
iron in the patient. To date, patients with sensitivity to iron dextran
have been safely treated with other parenteral iron preparations.
If a large dose of iron dextran is to be given (>100 mg), the iron
preparation should be diluted in 5% dextrose in water or 0.9% NaCl
solution. The iron solution can then be infused over a 60- to 90-min
period (for larger doses) or at a rate convenient for the attending
nurse or physician. Although a test dose (25 mg) of parenteral iron
dextran is recommended, in reality a slow infusion of a larger dose of
parenteral iron solution will afford the same kind of early warning as
a separately injected test dose. Early in the infusion of iron, if chest
pain, wheezing, a fall in blood pressure, or other systemic symptoms
occur, the infusion of iron should be stopped immediately.

OTHER HYPOPROLIFERATIVE ANEMIAS
In addition to mild to moderate iron-deficiency anemia, the hypoproliferative anemias can be divided into four categories: (1)
chronic inflammation, (2) renal disease, (3) endocrine and nutritional deficiencies (hypometabolic states), and (4) marrow damage
(Chap. 130). With chronic inflammation, renal disease, or hypometabolism, endogenous EPO production is inadequate for the degree
of anemia observed. For the anemia of chronic inflammation, the
erythroid marrow also responds inadequately to stimulation, due in
part to defective iron reutilization. As a result of the lack of adequate
EPO stimulation, an examination of the peripheral blood smear will
disclose only an occasional polychromatophilic (“shift”) reticulocyte.
In cases of iron deficiency or marrow damage, appropriate elevations
in endogenous EPO levels are typically found, and shift reticulocytes
will be present on the blood smear.

Chapter 126 Iron Deficiency and Other Hypoproliferative Anemias

contain different amounts of iron, they are generally all absorbed
well and are effective in treatment. Some come with other compounds designed to enhance iron absorption, such as ascorbic
acid. It is not clear whether the benefits of such compounds justify
their costs. Typically, for iron replacement therapy, up to 200 mg of
elemental iron per day is given, usually as three or four iron tablets
(each containing 50–65 mg elemental iron) given over the course of
the day. Ideally, oral iron preparations should be taken on an empty
stomach, since food may inhibit iron absorption. Some patients with
gastric disease or prior gastric surgery require special treatment
with iron solutions, because the retention capacity of the stomach
may be reduced. The retention capacity is necessary for dissolving the shell of the iron tablet before the release of iron. A dose of
200 mg of elemental iron per day should result in the absorption of
iron up to 50 mg/d. This supports a red cell production level of two
to three times normal in an individual with a normally functioning
marrow and appropriate erythropoietin stimulus. However, as the
hemoglobin level rises, erythropoietin stimulation decreases, and
the amount of iron absorbed is reduced. The goal of therapy in individuals with iron-deficiency anemia is not only to repair the anemia,
but also to provide stores of at least 0.5–1 g of iron. Sustained treatment for a period of 6–12 months after correction of the anemia will
be necessary to achieve this.
Of the complications of oral iron therapy, gastrointestinal distress
is the most prominent and is seen in 15–20% of patients. Abdominal
pain, nausea, vomiting, or constipation may lead to noncompliance.
Although small doses of iron or iron preparations with delayed
release may help somewhat, the gastrointestinal side effects are a
major impediment to the effective treatment of a number of patients.
The response to iron therapy varies, depending on the erythropoietin stimulus and the rate of absorption. Typically, the reticulocyte count should begin to increase within 4–7 days after initiation
of therapy and peak at 1–1½ weeks. The absence of a response may
be due to poor absorption, noncompliance (which is common), or a
confounding diagnosis. A useful test in the clinic to determine the
patient’s ability to absorb iron is the iron tolerance test. Two iron
tablets are given to the patient on an empty stomach, and the serum
iron is measured serially over the subsequent 2 h. Normal absorption will result in an increase in the serum iron of at least 100 μg/
dL. If iron deficiency persists despite adequate treatment, it may be
necessary to switch to parenteral iron therapy.

gluconate (Ferrlecit), iron sucrose (Venofer), and ferric carboxy- 629
maltose (Injectafer), that have much lower rates of adverse effects.
Ferumoxytol delivers 510 mg of iron per injection; ferric gluconate
125 mg per injection, ferric carboxymaltose 750 mg per injection,
and iron sucrose 200 mg per injection.
Parenteral iron is used in two ways: one is to administer the
total dose of iron required to correct the hemoglobin deficit and
provide the patient with at least 500 mg of iron stores; the second
is to give repeated small doses of parenteral iron over a protracted
period. The latter approach is common in dialysis centers, where it
is not unusual for 100 mg of elemental iron to be given weekly for
10 weeks to augment the response to recombinant EPO therapy.
The amount of iron needed by an individual patient is calculated by
the following formula:

ANEMIA OF ACUTE AND CHRONIC INFLAMMATION/INFECTION (AI)
AI—which encompasses inflammation, infection, tissue injury, and
conditions (such as cancer) associated with the release of proinflammatory cytokines—is one of the most common forms of anemia seen
clinically. It is the most important anemia in the differential diagnosis
of iron deficiency, because many of the features of the anemia are
brought about by inadequate iron delivery to the marrow, despite the
presence of normal or increased iron stores. This is reflected by a low
serum iron, increased red cell protoporphyrin, a hypoproliferative
marrow, transferrin saturation in the range of 15–20%, and a normal
or increased serum ferritin. The serum ferritin values are often the
most distinguishing features between true iron-deficiency anemia
and the iron-restricted erythropoiesis associated with inflammation.
Typically, serum ferritin values increase threefold over basal levels
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