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Introduction: Iron deficiency anemia (IDA) remains a widely underdiagnosed and unappreciated women’s
health issue, affecting women of all ages. Despite the fact that IDA is easily diagnosed and treated, it continues
to be a major public health issue. The World Health Organization estimates that 30% of nonpregnant and more

than 42% of pregnant women have anemia.

Methods: A multidisciplinary Group for the Research and Education on Anemia Therapy in Women (GREAT
Women Il) was formed, sponsored by the Society for the Advancement of Blood Management. The goal was
to focus attention on the impact of IDA on women at various stages of life and evaluate and use published liter-
ature to provide a simple, evidence-based approach to diagnose and treat IDA.

Results: The group developed specific recommendations for evaluating and treating IDA in women. Initial di-
agnosis is defined as hemoglobin less than 12 g/dL in nonpregnant women. A trial of iron therapy (4 weeks) can
be considered a first-line diagnostic tool. Alternatively, a low or normal mean corpuscular volume (<100 fL), low
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serum ferritin (<30 pg/L), and/or low transferrin saturation (transferrin saturation <20%) is sufficient to confirm
IDA. If the patient does not fit the diagnosis of IDA or fails to respond to a trial of oral iron, or mean corpuscular
volume is elevated, further diagnostic evaluation is needed, including iron studies, B+, folate levels, and renal
function tests. If results are not definitive, and IDA persists, a hematology referral is recommended.
Conclusion: Clinicians should routinely identify and treat IDA, thereby decreasing its negative impact on health

and quality of life of women.

Target Audience: Providers of primary healthcare to women.

Learning Objectives: After completing this CME activity, the learner will be better able to extend knowledge,
increase awareness, and improve treatment of iron deficiency anemia in women; to summarize best practice for
the detection and diagnosis of iron deficiency anemia in women; and to institute practical guidelines for the use of

intravenous iron in women with iron deficiency.

The significance of iron deficiency (ID) and iron de-
ficiency anemia (IDA) in women of reproductive age
remains a widely unappreciated women’s health issue.
While the World Health Organization estimates that

30% of nonpregnant women and more than 42% of preg-
nant women suffer from anemia,' the misconception
persists that ID and IDA are only problems in poor and
developing countries. In fact, in the United States, the
prevalence of ID in nonpregnant women of childbearing
age is 9% to 11% and IDA 2% to 5%.”

Among pregnant women in the United States, the
prevalence of IDA is at least 21%.> The reduction of ID
with and without anemia among children and women
of reproductive age was an objective of the US Pubhc
Health Service’s Healthy People 2000 campaign® and
remains an objective of Healthy People 2020, with a cur-
rent goal of a 10% reduction in ID.> Despite public health
initiatives, IDA continues to be underrecognized and
undertreated. Safe and effective treatment options for
IDA are readily available, yet underutilized, resulting in
lost productivity and significant morbidity and mortality.

To help address this important health issue among
women, the Society for the Advancement of Blood
Management formed a multidisciplinary Group for the
Research and Education on Anemia Therapy in Women
(GREAT Women). The GREAT Women I project was
an initiative developed to extend knowledge, increase
awareness, and improve treatment of anemia in women.
The GREAT Women II working group reviewed the
findings from GREAT Women I and took them a step
further and develop working guidelines for the detec-
tion, diagnosis, and treatment of IDA in women from
adolescence through their postmenopausal years. It is
primarily intended as a practical guide to the diagnosis
and treatment of IDA for the health care professionals
who provide primary care to women, including internists,
family practitioners, and obstetrician/gynecologists.

THE BURDEN OF DISEASE

Many patients and caregivers mistakenly believe
that anemia is a benign condition, unaware of IDA’s

significant effects on quality of life and morbidity and
mortality. Women with IDA have lower vitality scores,
comparable to women with serious medical conditions
such as clinical depression, congestive heart failure,

chronic kidney disease, and cancer. These scores improve
to baseline with correction of anemia.®® In childhood
and adolescence, ID and IDA have been associated with
decreased cognition lower test scores in mathematics,

decreased exercise tolerance, and a propens1ty for in-
creased lead absorption and toxicity." Durlng preg-
nancy and the postpartum period, IDA is hnked to
premature births and low-birth- welght infants,"" in-
creased risk of postpartum depression,'? poor maternal-
infant interaction in the postpartum period possibly
related to developmental deficits in childhood,'!# and
increased risk of maternal transfusion and maternal mor-
tality.'® In the perimenopausal age group, anemia from
excessive menstrual bleeding is often the indication for
hysterectomy, which in turn is made more dangerous by
virtue of the anemia itself. Later in adult life, IDA is
associated with cognitive and physical impairment.'®
Depressed thyroid function and impaired thermoregula-
tory ablllty,17 reduction in humoral and cell-mediated
immunity,'® and left ventricular dysfunction and car-
diomyopathy have all been associated with IDA."® Fur-
thermore, anemia is a potent independent multiplier of
mortality in renal disease and congestive heart failure,
associated with a 5 to 6 times increased relative risk
in patients with both conditions.?’ A summary of the ef-
fects of IDA in women across their lifespan can be
found in Table 1.

DETECTION AND DIAGNOSIS OF IRON
DEFICIENCY ANEMIA

Iron deficiency anemia cannot be addressed unless it
is discovered. Because effective, safe treatment options
for IDA are readily available, screening for IDA in
women at risk is essential for anemia detection and cor-
rection. The US Centers for Disease Control and other
organizations®®~° recommend periodic screening for
anemia among high-risk populations of infants and
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TABLE 1
Effects of Iron Deficiency and Anemia in Women Across Their Lifespan

Effects of ID and Anemia

Childhood and adolescence * Iron deficiency +/— anemia associated with developmental deficits, impaired memory, and negative
effects on neurodevelopment?'??

 IDA in children linked to lead absorption and toxicity’

¢ ID +/— anemia linked to diminished alertness, attention span, and learning. IDA associated with
diminished memory, verbal leaming, and lower standardized math scores.?® Correction of ID
improves learning®”

* Quality-of-life deficits; diminished physical function, impaired work performance, depression,
fatigue, loss of vitality®®

23-25

« IDA associated with preterm delivery and lower-birth-weight newborns®®

* Decreased iron in utero may affect developmental and metabolic programming and
brain development®

* Low iron stores at birth are associated with cognitive deficits, decreased fine motor skills,
and impaired language ability°

Pregnancy and fetal development

Postpartum ¢ IDA associated with palpitations, tiredness, shortness of breath, and increased incidence
of infection?
* [ron deficiency shown to cause emotional and cognitive effects including emotional instability,

decreased cognition, and increased risk of postpartum depression'?

* IDA common in women with menorrhagia, occurring in as many as 20%>°

* Lower quality-of-life assessments diminished physical function; impaired work performance;
caused depression, fatigue, loss of vitality, and lost work or school time; and increased
clinical burden®'34

Perimenopause

Postmenopause * Quality-of-life deficits; frailty, poor cognition, diminished physical function, impaired work
performance, depression, fatigue, loss of vitality?®

* More than 50% of women in nursing homes have anemia. There is an increased risk of falls
in anemic nursing home residents.®

« Anemia is a risk factor for development of dementia in the elderly.3®

* Anemia is an important comorbidity in heart disease and chronic kidney disease, doubling
mortality when coupled with either. The coexistence of all three are associated with a 5-6 times

relative risk.>” Left ventricular dysfunction and cardiomyopathy have also been linked to IDA."®

preschool children, among pregnant women, and among
specific groups of nonpregnant women of childbear-
ing age. The American Academy of Pediatricians is
more specific in recommending hemoglobin (Hb) or
hematocrit measurement for all infants between 9 and
12 months of age and then 6 months later and, for chil-
dren at high risk, yearly from age 2 to 5 years.** The
American Academy of Family Physicians suggests
screening infants between 6 and 12 months who are poor,
black, Native American, Alaska Native, immigrants from
developing countries, preterm and of low birth weiight,
and whose primary diet is unfortified cow’s milk.""
Because of the high incidence of anemia in adoles-
cent girls, the American Academy of Pediatricians rec-
ommends anemia screening for this group at all routine
physical examinations.** The American College of Ob-
stetricians and Gynecologists does not recommend rou-
tine screening of adolescents but does support routine
screening of pregnant women at the first prenatal visit
and again early in the third trimester.** See Table 2

for authors’ screening recommendations. In addition to
theabove screening guidelines, Hb or hematocrit test-
ing should be performed based on clinical assessment.
For example, any woman with heavy or frequent
menstrual bleeding or uterine fibroids should be eval-
uated for anemia.

The initial diagnosis of anemia is relatively simple,
defined by serum Hb value. The US Centers for Disease
Control defines anemia in a nonpregnant woman as an
Hb level of less than 12 g/dL. In pregnancy, an Hb level
of less than 11 g/dL in the first and third trimester or
10.5 g/dL in the second trimester is considered ane-
mia.’® Although ID is by far the most common cause
of anemia throughout childhood and the reproductive
years, the diagnosis should be confirmed in order to
provide appropriate treatment. A low mean corpuscular
volume (<80) defines microcytic anemia and in the
absence of hemoglobinopathy is generally sufficient
to confirm the diagnosis of IDA. If the mean corpuscu-
lar volume is not confirmatory, serum ferritin and/or
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TABLE 2
Recommendations for Anemia Screening in Women and Children
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Population

Recommendations for Anemia Screening

Children
Children at high risk for anemia*

Women of reproductive age
Adolescents
Women anticipating pregnancy
Pregnancy

Postpartum

Perimenopause
Perimenopause
Abnormal bleeding, anatomic or clinical signs associated
with anemia, eg fibroids, symptoms of anemia

Postmenopause
Age 55-75y
Age >75y

Age 9-12 mo
Age 18 mo
Annually thereafter®®

Screen at menarche and rescreen at least every 5 y®®
Preconception

1st Trimester—first prenatal care visit

3rd Trimester

Prior to hospital discharge

If anemic, treat and repeat testing at 6-wk postpartum visit*®

At least every 5y unless change in bleeding symptoms®®
Annually

At least every 5 vy, frequency based on signs or symptoms
Annually

*For example, children from low-income families, those eligible for the Special Supplemental Nutrition Program for Women Infants and

Children (WIC), migrant children, or recently arrived refugee children.®®

transferrin saturation can document low iron levels and
therefore IDA.**

Alternatively, because ID is common in women and
its treatment safe and effective, a trial of iron therapy
can be considered a first-line diagnostic tool. A posi-
tive response to a therapeutic trial of iron, character-
ized by an increase in absolute reticulocyte count at
1 week and/or Hb increase at 2 weeks, can be diagnos-
tic of IDA.*

If iron therapy is effective, no further anemia work-
up is needed, but all IDA patients should be evalu-
ated for a source of blood loss. In reproductive-age
women, current pregnancy or a history of heavy men-
strual bleeding is generally considered adequate
cause, but in the absence of such history or in a post-
menopausal woman, a gastroenterologic workup should
be performed.*

If the patient does not fit the diagnosis of IDA or fails
to respond to a therapeutic trial of intravenous (IV) iron,
further diagnostic evaluation should be conducted, in-
cluding measurements of By, and folate levels as well
as renal function testing.*’

If these results are not definitive, we suggest referral
to a hematologist for further diagnosis, including test-
ing for the second most common cause of anemia, the
anemia of chronic disease (ACD). Particularly in older
adults and patients with chronic kidney disease, cancer,
or other inflammatory conditions, ACD is often diffi-
cult to distinguish from IDA. While IDA results from
an inadequate iron supply for erythropoiesis, ACD is

caused by the sequestration of iron by the reticulo-
endothelial system most likely due to elevated levels
of hepcidin, rendering it unavailable for erythropoie-
sis. Women with ACD usually present with increased
ferritin and low or normal transferrin saturation, accom-
panied by elevated cytokine levels.*®

TREATMENT OF IDA IN WOMEN

Although the treatment of IDA is fairly straightfor-
ward, it is important to have a basic understanding of iron
absorption and metabolism in order to optimize therapy.*’

Orally ingested iron comes in ferric and ferrous forms.
Ferric iron must be reduced by the enzyme ferric re-
ductase to the ferrous form before it can be absorbed
by the enterocytes in the duodenum. Absorption across
the cell membrane requires the action of divalent metal
transporter 1 (DMT1).>® These 2 agents are increased
in ID, thereby improving iron absorption. Once inside
the cell, the ferrous iron is oxidized by Fe-oxidase
hephaestin back to the ferric form, which is in turn
transported out of the cell into the bloodstream by the
protein ferroportin, present in all iron-storing cells.
Once released into plasma, ferric iron attaches to trans-
ferrin. The ferric-transferrin complex travels to the liver
and spleen, where it binds to transferrin receptors on he-
patocytes and macrophages, and is stored as ferritin and
ultimately released by ferroportin mainly for heme syn-
thesis in erythroblasts. The peptide hormone hepcidin
inhibits the ferroportin-mediated release of ferric iron
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from cells containing iron, including enterocytes in the
duodenum and storage cells of the reticuloendothelial
system.”' Hepcidin is decreased in states of iron-
deficient erythropoiesis and increased in iron overload
and inflammatory conditions.>’ Approximately 150 mg
of elemental iron is needed to increase Hb by 1 g/dL.
This can be supplied either through gastrointestinal ab-
sorption or IV administration.

ORAL IRON

Oral iron, when tolerated and taken properly, is highly
effective in correcting IDA. Natural dietary heme-iron
sources such as red meat are best absorbed and toler-
ated, but most oral treatment is provided through sup-
plements. These are safe, cheap, and effective sources
of iron replacement.*? Oral iron comes in ferric and fer-
rous forms. Ferrous iron is preferred because it is
better absorbed from the intestinal tract.>> The 3 most
common oral iron preparations are ferrous sulfate, fer-
rous gluconate, and ferrous fumarate. Dosing is based
on the amount of elemental iron in each pill (sulfate
65 mg, gluconate 35 mg, and fumarate 108 mg).>* See
Table 3 for relative potency and dosing. Because higher
doses are less well absorbed from the duodenum, the
total daily dose should be divided into 2 to 4 fractions,
each taken on an empty stomach (1 hour before eating
or 2 hours after). Maintenance of stomach acidity is im-
portant for absorption, and vitamin C (ascorbic acid)
with each dose may be beneficial. The recommended
daily dose of oral iron for the treatment of IDA is 150
to180 mg/d of elemental iron in divided doses 2 to
3 times per day.*® A positive response is confirmed by
reticulocytosis, generally seen within 1 week, and in-
creased Hb levels approximately 2 to 3 weeks after iron
supplementation is started.>*>*

The major problem with oral iron supplements is that
at least 20% and as many as 40% of patients cannot tol-
erate them because of gastrointestinal adverse effects,

TABLE 3
Common Oral Iron Supplements®

Obstetrical and Gynecological Survey

including abdominal distress, nausea, vomiting, consti-
pation, or diarrhea.>> > It is important for prescribers to
inform patients of these potential adverse effects prior
to commencing oral iron therapy and to encourage an
open dialogue so that should negative effects occur, al-
ternative therapies can be provided.

In addition to the problem of adverse effects, im-
paired iron absorption also can be an issue. Inflamma-
tory bowel disease and other malabsorption states,
prior gastric bypass surgery, and concomitant adminis-
tration of drugs can inhibit iron absorption.”®®® The
common practice of administering iron supplements
with food in an attempt to alleviate gastrointestinal ad-
verse effects can effectively decrease absorption by
40% to 66%.>> Oral iron agents need to rapidly dis-
solve in the stomach in order to be absorbed in the duo-
denum or upper jejunum. Long-acting or enteric-coated
formulations designed to increase compliance and limit
adverse effects may actually be ineffective, because they
do not dissolve in the stomach.®!

INTRAVENOUS IRON

Traditionally, IV iron has been reserved for IDA pa-
tients in whom oral iron is not tolerated or ineffective
or for situations in which time is of the essence such
as late pregnancy or severe anemia, or when another
bleeding episode is imminent as with heavy menstrual
cycles or dysfunctional uterine bleeding. Intravenous
administration bypasses the absorption difficulties asso-
ciated with oral iron, and numerous clinical studies
show a greater rise in Hb concentration and iron stores
over a shorter period using I'V iron when compared with
oral iron.®>"%® In addition, IV iron may be useful in the
treatment of ACD. High single doses of IV iron may
overcome the block caused by hepcidin in patients with
this condition.®®"°

Prior to 1999, iron dextran was the only IV iron prod-
uct available in the United States. However, reports of

Iron Supplement

Common Brand Names

Elemental Iron

Ferrous sulfate Feosol, Slow-Fe, Fer-in-Sol 65 mg

Ferrous gluconate Fergon, Floradix 35mg

Ferrous fumarate FerroSequels, Nephro-Fer 108 mg

Carbonyl iron Feosol with Carbonyl Iron, 45 mg

Ferra-Cap, Icar, Ircon

Ferrous bisglycinate Comfort Iron 25mg

Polysaccharide iron complex Niferex, 50 mg
Niferex-150 150 mg
Ferrex-150

Heme iron polypeptide Proferrin ES, Proferrin Forte 12mg

Iron preparations vary in elemental iron content. Recommended IDA therapy is 150 to 180 mg/d divided into 2 to 3 doses.
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Hb level nonpregnant < 12.0 g/dL
pregnant, 1st or 3rd trimester < 11 g/dL
pregnant, 2nd trimester < 10.5 g/dL

No

No action required

v Yes

MCYV low (< 80) or normal
(90 - 100)

No Hematologic evaluation

J Yes

y

known (e.g. pregnancy,
heavy menses)

Probable cause of anemia

Yes
v

No Gastroenterology
evaluation

of imminent bleed

Short interval to surgery or
delivery, ongoing bleeding, risk

No

L Yes

A

4 Week trial of oral Iron Status

iron

N l

Hematologic evaluation

No
Increased Hb and/or Ferritin < 30 to 100 mcg/L
reticulocytosis) and/or TSAT < 20%
l Yes
Yes
Continue oral iron to .
target hemoglobin IViron
Yes
Consider erythrocyte
No Stimulating Agent (ESA)
. e.g. recombinant
Continue to target Yes Increased Hb and/or | =—————> ervihropoietin or
i < — reticulocytosis ythrop .
hemoglobin hematologic evaluation

FIG. 1. Recommendations for IDA evaluation and treatment of women of reproductive age.

adverse events limited its use. Such events were re-
ported in approximately 26% of patients. Most of these
reactions were mild and self-limited, but reportedly 3%
of patients experienced severe reactions (hives, swelling,
convulsions), and 0.6% suffered life-threatening ana-
phylaxis.”" Other studies suggest the risk is far lower
and related to the particular type of iron dextran used,
with the high-molecular-weight formulation having
more reactions than the low-molecular-weight version.
Both carry a black-box warning from the US Food and
Drug Administration (FDA) and require a test dose prior
to initiating treatment.””

Unfortunately, the occurrence of anaphylactic reac-
tions to iron dextran has led to the common

misconception that IV iron preparations are high-risk
agents. In 1999, sodium ferric gluconate (Ferrlecit) was
approved for use in the United States followed in 2000
by the approval of iron sucrose (Venofer), both without
significant risk of these severe anaphylactic reactions
and no requirement for a test dose. Iron sucrose and fer-
ric gluconate rapidly replaced iron dextran as the I'V iron
agents of choice in patients with chronic kidney disease.
Several retrospective studies demonstrate a lower inci-
dence of serious acute events with these products com-
pared with iron dextran and have allowed successful
treatment in patients sensitive to iron dextran.”*’°
Currently, including the 2 iron dextrans, there are
6 IV iron formulations available in the United States:

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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No

<12gdl’ \ i i
Hb<12gdl » No action required

Yes
Y

Evaluation necessary

Iron status?

SF < 30 pg litre”! SF 30-100 pg litre || SF > 100 pg litre’ Serum creatinine

and/or TSAT < 20% | | and/or TSAT <20% | | and/or TSAT >20% | GFR
v vy =
[ Vitamin B,
Rule out iron OFR 60, OFE 50 and/or folic acid
deficiency )
- Y :
Chronic kidney —
disease Normal Low
Y Y Y
Iron deficiency Consider Folic acid and/or

Consider referral to L referral ‘? vitamin B,

gastroenterologist to nephrologist therapy

rule out malignancy

Response [ .
g ACI UAE MH MDS

. Y | \ 2 ) L= ) .
Iron therapy S
(i) Oral iron in divided doses <
(ii) L.V. iron if intolerance to oral iron, —— |
gastrointestinal uptake problems (hepcidin), B S Y
or short timeline before surgery Refer to

ESA therapy hematologist

UAE Undifferentiated Anemia of the Elderly

MDS Myelodysplastic Syndrome

ESA Erythropoiesis Stimulating Agent

MH Malignant Hematology (e.g. chronic lymphocytic

Hb Hemoglobin

SF Serum Ferritin

GFR Glomerular Filtration Rate
ACI Anemia of Inflammation

leukemia)
FIG. 2. Recommendations for IDA evaluation and treatment of postmenopausal women. Figure adapted from Goodnough and Schrier.®
Adaptations are themselves works protected by copyright. So in order to publish this adaptation, authorization must be obtained both from the
owner of the copyright in the original work (John Wiley & Sons, Inc., NJ) and from the owner of copyright in the translation or adaptation.

low-molecular-weight iron dextran (INFeD), high-
molecular-weight iron dextran (Dexferrum), sodium
ferric gluconate complex in sucrose, iron sucrose,
ferumoxytol (Feraheme), and ferric carboxymaltose
(Injectafer). The advantages of the nondextran IV iron
preparations are that they have an extremely low risk
of anaphylaxis or other serious adverse effects, do not
require a test dose, and can be given as an IV push over
a few minutes. However, the dextran formulations main-
tain the advantage that they can be delivered as a total
dose infusion over a few hours (unlabeled indication),
whereas all the newer agents are limited by an approved
maximum dose requiring multiple doses to reach the
total requirement in many cases. Two of the newer

formulations provide a reasonable compromise. Ferric
carboxymaltose (maximum dose, 750 mg) and
ferrumoxytol (maximum dose, 510 mg) can be admin-
istered by IV push in only 2 or 3 doses to reach the total
requirement, respectively.’’

The ability to administer fewer, higher doses is much
more convenient and potentially more cost-effective for
both the patient and the caregiver, especially in the ob-
stetrics and gynecology population, where the vast ma-
jority of patients requiring iron replacement are either
awaiting discharge after childbirth or being treated on
a strictly outpatient basis. The reduced number of ad-
ministrations needed to deliver the required total dose
may increase adherence to therapy, increasing both the
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The cumulative dose required for hemoglobin (Hb) restoration and repletion of iron

stores is calculated by the following:

Cumulative iron deficit (mg) = body wt (kg) x [target Hb (g/dL) - actual Hb (g/dL)] x

2.4 + iron storage depot (mg)*

Example: A woman weighing 65 kg with an Hb level of 9 g/dL would have a

body iron deficit of about 1280 mg.

[65kg X (14-9) g/dL x 2.4] + 500mg = 1280mg

*Depot iron for body weight 35 kg and above = 500 mg

FIG. 3. Iron deficit/iron dose calculation.®

success and speed of repletion. The properties, indica-
tions, and dosing of each parental iron compound are
presented in Table 4.

Despite the standard approach of using oral iron as
first-line therapy for IDA, the growing evidence for
the greater efficacy of IV preparations along with their
safety has convinced many experts that IV iron is fre-
quently the preferred treatment. Intravenous iron may
be particularly suitable for the treatment of IDA in
pregnant women.®”** Studies of IV iron use in preg-
nancy and in the postpartum period indicate that these
patients may require as much as 1600 mg of iron. Fur-
thermore, pregnant women tend to become more ane-
mic as pregnancy progresses, leaving less time to
correct it prior to delivery. Reveiz et al® conducted a
systematic Cochrane database review of the medical lit-
erature on the treatment of IDA in pregnancy and con-
cluded that the administration of IV iron was superior
to the use of oral iron supplementation in improving
Hb levels, although they could not find a proven bene-
fit in clinical outcome. These factors support the use of
IV iron as the treatment of choice for specific situations
in pregnancy but do not yet allow us to recommend this
treatment modality for all anemic pregnancies.

In women with excessive uterine bleeding, supple-
mental oral iron therapy is often insufficient to keep
pace with ongoing iron losses associated with recurring
menses. Intravenous iron therapy has been compared
with oral iron in at least 2 studies of women with heavy
menstrual bleeding and IDA. Both of these studies con-
firmed IV iron’s superior efficacy compared with oral
iron, with significantly more women reaching target
Hb levels and greater Hb increases.***’ In addition to
greater increases in Hb, Kim and colleagues™ found
highly significant improvements in serum ferritin levels
in women receiving their total repletion dose in 200-mg
(iron sucrose) IV increments 3 times a week compared
with very small increases in women treated with oral
iron (170.1 vs 4.1 pg/L; P < 0.0001), indicating an

advantage for improving iron stores. In another study
by van Wyck et al,®® patients treated with 1000 mg or
more ferric carboxymaltose reported not only greater
Hb gains, but also increases in vitality, physical func-
tion, and improvements in symptoms of fatigue. Algo-
rithms for the detection and treatment of IDA in women
of reproductive age and postmenopausal women can
be found in Figures 1 and 2.

If IV iron fails to produce the desired Hb increase, if
there is a time pressure as with pregnancy near term
or severe anemia, or if the diagnosis is ACD, the addi-
tion of an erythropoietic-stimulating agent (ESA) such
as recombinant erythropoietin is generally effective, al-
though this may be an off-label use of the drug. This has
been shown even after iron alone has failed. Use of ESA
has been shown to shorten the response time compared
with iron alone both in pregnant and nonpregnant
women.*>*° The clinician should be aware that ESAs
carry an FDA black-box warning regarding the poten-
tial risk of thromboembolic phenomena, particularly
in cancer patients with Hb target levels of greater
than 11 g/dL.

CALCULATION OF IRON DOSE

The patient’s iron deficit and the required dose of iron
can be calculated using the Ganzoni formula, which is
applicable across many indications. The Ganzoni for-
mula uses body weight, target and actual Hb level, and
iron stores to estimate the amount of iron required by
the patient. This formula is commonly used to deter-
mine the dose of IV iron replacement (Fig. 3).”!

REIMBURSEMENT

Ensuring appropriate insurance reimbursement for
the administration of IV iron to patients with IDA re-
quires an understanding of the indications for and
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appropriate use of the individual iron preparations as
well as the mechanisms for obtaining authorization to
use them. The current environment of commercial payers,
government programs, and accountable care organiza-
tions, with evolving changes in payment policies, coupled
with multiple treatment options for patients with IDA,
can make navigating the reimbursement process some-
what challenging. Although these products have been
widely used to treat anemia and are very similar in func-
tion, each formulation has its own highly specific indi-
cations. Only iron dextran and ferric carboxymaltose
have the FDA-approved indication for treatment of
uncomplicated IDA, but still require previous failure
or intolerance of prior oral iron therapy. Generally, IV
iron is covered by Medicare, Medicaid, and private payers
when the product is used according to its FDA-approved
indications, and the treatment is deemed medically
necessary. However, reimbursement policies vary for
different insurance carriers, different states, or even by
individual plans. For example, Aetna’s policy for IV
iron therapy®' considers IV iron therapy medically nec-
essary in patients unable to tolerate or comply with oral
iron or who are losing blood at a rate too rapid for oral
intake to compensate for the loss. Iron deficiency ane-
mia due to heavy uterine bleeding is considered to be
an indication in which IV iron therapy is deemed med-
ically necessary. However, they consider the use of IV
iron in anemia of pregnancy “experimental” unless
the patient meets the previously mentioned criteria.”®

CONCLUSIONS

Iron deficiency anemia affects women of all ages,
with potentially serious and long-lasting consequences.
Iron deficiency anemia is readily diagnosable and easily
treated, yet it continues to be a public health issue, even
in affluent nations like the United States. The goal of
this review was to focus the clinician’s attention on
the impact of IDA on women at various stages of life
and provide a simple, evidence-based approach to its
identification and treatment. We hope to encourage
health care providers to look for IDA and correct it
when encountered, thereby decreasing its negative im-
pact on health and quality of life of women.
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