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This clinical report includes strategies for the prevention of iron defi-
ciency (ID) and iron deficiency anemia (IDA), updates for screening, as
well as diagnostic and treatment recommendations. It relates broadly
to children, from birth through adolescence, affected by either nutri-
tional ID or IDA attributable to insufficient dietary iron, malabsorption,
or loss of iron from heavymenstrual, gastrointestinal, or other external
blood loss. Recommended diagnostic strategies emphasize important
features of the history, physical examination, and informative labora-
tory tests available to both generalists and subspecialists. Treatment of
children with ID, mild IDA, and moderate or severe IDA or when IDA is
refractory or recurrent is discussed. Recommendations regarding oral
iron therapy and intravenous iron treatment options are described.

INTRODUCTION

Iron is a critical micronutrient that contributes to energy metabolism, neu-
rodevelopment, and red blood cell production.1 Ensuring that iron remains
in balance, or being “iron sufficient,” supports these important physiologic
processes in developing infants, children, and adolescents.

Iron deficiency anemia (IDA) remains prevalent in the United States
despite sustained prevention efforts.2 Data from the National Health
and Nutrition Examination Survey from 2003 to 2010 indicated that iron
deficiency (ID), defined as low total body iron stores, affected approxi-
mately 15% of toddlers and 11% of nonpregnant female adolescents
(Note: Throughout this report, the gender terminology in the cited
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literature is used; however, the American Academy of
Pediatrics acknowledges that some adolescents who men-
struate do not identify as female, and some adolescents
whowere assignedmale sex at birth do not identify as male.
Gender-neutral language is used where possible).3 ID pro-
gresses to frank IDA in as many as 3% of toddlers and 5% of
female adolescents.4 Alaska Native toddlers, Latino/Latinx
toddlers and adolescents, and African American adoles-
cents are disproportionately affected, not directly related
to their racial or ethnic group but rather to nonmedical driv-
ers of health.5,6

The 2010 American Academy of Pediatrics (AAP) clinical
report on screening and prevention of ID and IDA in chil-
dren up to 3 years of age addressed appropriate iron intake
for young children as well as prevention efforts and screen-
ing methods. This report replaces the previous version and
reviews strategies to prevent ID, updates screening recom-
mendations based on clinical risk factors by age and biologi-
cal sex, and provides information on best practice, based on
available literature and expert opinion, regarding both diag-
nostic and treatment approaches for infants, children, and
adolescents with IDA.

DEFINITIONS

• Preterm infant: <37 weeks’ gestational age at birth
• Term infant: ≥37 weeks’ gestational age at birth
• Infancy: birth until <12 months of age
• Toddlers/early childhood: age ≥12 months until

<5 years
• School age/middle childhood: age ≥5 until <11 years
• Adolescence: age ≥11 until <21 years
• Iron deficiency: low iron status, which may occur with or

without anemia
• Anemia: hemoglobin (Hb) concentration below the nor-

mal threshold for age and sex
• Iron deficiency anemia: anemia attributable to low iron

status

PREVENTION

Delayed cord clamping in vigorous term and preterm
infants at the time of delivery may decrease the risk of ID
in early childhood. This practice is recommended by the
American College of Obstetrics and Gynecology (ACOG)
and endorsed by the AAP.7 Because data on long-term out-
comes are limited, it is unknown whether delayed cord
clamping alone is sufficient enough to alter current guide-
lines on iron supplementation for infants.8

Preterm infants receiving full enteral feeds should begin
iron fortification or supplementation by 2 weeks of life to
ensure iron intake of 2 to 3 mg/kg/d. Despite greater iron
bioavailability from humanmilk vs formula and other forms
of milk, prolonged exclusive breastfeeding greater than
6 months is associated with an increased risk of ID.9 The
AAP recommends that term infants who are exclusively

breastfed receive iron supplementation (1 mg/kg/d) by
4 months of age. Alternatively, some caregivers may wish
to wait with iron supplementation until 6 months of age
when complementary foods containing iron are introduced.
The role of high iron-containing solid foods in early
childhood (eg, iron-fortified cereals, meats) should be
reviewed with families when the infant is 6 months of
age and older.10,11 Cow milk (or milk alternatives)—in lieu
of human milk or formula—should not be offered prior to
12 months of age to any infant (preterm or term).
Children after their first birthday and younger than 5 years
should receive a diet with sufficient quantities of iron–rich
foods with milk (inclusive of both cowmilk and plant-based
milk alternatives) limited to less than 24 ounces per day.12

Dietary recommendations for the prevention of ID should
be discussed during well-child visits.13 Early introduction
of sources of heme iron, including meat (red meat, poultry,
and fish) and/or non-heme iron (legumes, fortified cereals,
and pastas) can be valuable in the prevention of ID in older
infants and toddlers. Infants or children up to 5 years of age
who are at nutritional risk may be referred to the Special
Supplemental Nutrition Program for Women, Infants, and
Children (WIC) to assist with provision of nutritious iron-
rich foods and nutrition education. In resource-limited set-
tings outside the United States, multinutrient fortification of
foods and/or the use of iron-containing micronutrient pow-
ders may be recommended to reduce the prevalence of
anemia and ID in young children.14,15

Older school-aged and adolescent children should be
encouraged to consume a variety of iron-rich foods such
as lean meat and poultry, beans, leafy green vegetables,
and iron-fortified grains, cereals, and pastas. Adolescents
who are nearing or have reached menarche, in particular,
require higher iron intake given their risk of ID and IDA
resulting from rapid growth and menstrual blood loss.
Parents of children who follow vegetarian or vegan diets
should be educated about including foods in the diet that
are rich in non-heme iron. Additional dietary recommenda-
tions from the AAP for all pediatric age groups are provided
in Chapter 18: Iron, in the 9th edition of Pediatric
Nutrition.16

SCREENING

Rationale

ID is a multisystem condition with a wide range of clinical
features and sequelae, including effects on neurologic, car-
diac, and immunologic functioning.1,17–19 Anemia, the
extreme manifestation of ID, becomes apparent after tissue
iron stores are depleted. Studies in the United States that
evaluate the optimal timing for ID and IDA screening and
outcomes of such screening, including the attainment of
normal hematologic indices and effects on overall health
and neurodevelopmental outcomes, are needed in young
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children and female adolescents.20 However, ID in infancy
and early childhood, with or without frank anemia, has been
associated with negative neurodevelopmental effects that
may persist into adulthood.19,21–23 Unrecognized ID can
progress to anemia, and more severe and/or chronic IDA
may be associated with poorer outcomes. Early identifica-
tion and prompt treatment of ID and IDAwith ironmaymit-
igate its negative effects. In adolescents with ID, iron
supplementation may improve verbal learning and concen-
tration.21,24 Iron treatment has also been associated with
improvements in fatigue as well as some neurologic and
sleep conditions such as restless legs syndrome or periodic
limb movement disorder.25–28 These observations provide
the rationale for the AAP recommendations for screening
and treatment of ID and IDA from infancy through
adolescence.2,29

Infants and Young Children

Universal ID and IDA screening is recommended for all
infants and young children between the ages of 9 and
18 months. Screening should occur at the age at which
the child is most at risk for ID, on the basis of the primary
source of nutrition (human milk vs iron-fortified formula)
during the first year of life.

Screening at 9 to 12 Months

Infants receiving human milk as a primary source of nutri-
tion during the first year of life, particularly if they have not
received sufficient iron supplementation via iron drops or
iron-fortified foods, are at risk for ID during this period.
Therefore, screening for ID and IDA at 9 to 12 months of
age is recommended for all infants receiving human milk
as a primary source of nutrition.

Screening at 15 to 18 Months

Infants receiving an iron-fortified formula during the first
year of life are at lower risk for ID and IDA at 1 year of
age. The majority of these infants transition from iron-
fortified formula, which provides 5 to 9mg/d of iron, to cow
milk, which provides <1 mg/d of iron, at 1 year of age,
resulting in a significant reduction of iron intake. Plant-
based milk alternatives, which include but are not limited
to soy, oat, and almond milk, are similarly low in iron con-
tent. Assessments of dietary patterns in this age group have
demonstrated inadequate iron intake at the time of this
transition, creating a period during which a child is vulner-
able for development of ID during the second year of life.30

Thus, for infants receiving iron-fortified formula as the
primary source of nutrition during the first year of life,
screening for ID and IDA is recommended at 15 to
18 months of age. Screening at this age is more likely to
yield abnormal findings in toddlers who have transitioned
from iron-fortified formula to milk (cow or plant-based)
and drink in excess of 24 ounces of milk per day.31

Screening Based on Clinical Risk Factors

Children should be assessed for the presence of clinical risk
factors for ID and IDA, specifically excessive milk intake
(cow and/or plant-based) and/or inadequate intake of
iron-containing complementary foods, and obesity, at each
subsequent well child assessment until 4 years of age.
Nonmedical drivers of health can also increase the risk of
ID and IDA, such as low socioeconomic status, refugee sta-
tus, or food insecurity.3,5,32–34

Female Adolescents

Screening at 14 Years

Of all children, female adolescents have the highest preva-
lence of ID and IDA, with the most common cause being
excessivemenstrual blood loss.24,35 Current anemia screen-
ing questionnaires may lack sensitivity to predict who is at
particular risk of being iron deficient.36 Large case series
have demonstrated that unrecognized ID or mild IDA may
progress to severe anemia resulting in the need for emer-
gent care and/or inpatient hospitalization.6,37 Therefore,
the AAP recommends universal laboratory screening for
ID in all adolescents who are at least 1 year postmenarche
but no later than 14 years of age.38

Subsequent laboratory screening should be performed
based on the presence of clinical symptoms (eg, pica,
fatigue) and/or risk factors (eg, low-iron diet, abnormal ute-
rine bleeding including heavymenstrual bleeding, history of
blood donation) assessed at annual well-child visits in all
female adolescents and young adults.39

School-Aged Children and Male Adolescents

There is low prevalence of ID in school-aged children and
male adolescents. In children with concerns or the presence
of an underlying gastrointestinal condition or blood loss,
other external blood loss, low-iron diet, and/or history of
blood donation, laboratory screening for ID may be
considered.

Laboratory Screening

Screening to identify children and adolescents with ID and
IDA includes (1) a complete blood cell count (CBC), which
measures the Hb and red blood cell indices such as mean
corpuscular volume (MCV) and red blood cell distribution
width (RDW); and (2) serum ferritin (SF), an indirect esti-
mate of iron stores.20,40 Performing both studies allows for
appropriate treatment initiation in patients with IDA aswell
as in those patients with ID prior to onset of anemia.41 If a
CBC and SF cannot be obtained given the potential barriers
in performing such laboratory studies, then screening Hb
should be performed, at a minimum. If initial screening
by CBC or Hb alone is abnormal, additional testing with
SF should be performed to confirm ID. A table of normal
CBC parameters is provided (Table 1).42
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Therapeutic Trial of Iron

If it is not feasible to conduct SF testing, children with mild
anemia may be started on a trial of therapeutically dosed
oral iron therapy with assessment in response after
1 month. An appropriate response is the normalization of
Hb (in mild anemia) or an improvement of at least 2 g/dL
(in moderate or severe anemia). In children who do not
demonstrate such a response, assessment of SF or other
evaluations to identify the cause of anemia is indicated prior
to continuing iron therapy.

DIAGNOSIS

Clinical History, Risk Factors, and Symptoms

A patient’s clinical history—specifically symptoms of pallor,
fatigue, or pica—as well as dietary history (low intake of
iron-rich foods) and an assessment for external blood loss
(menstrual, gastrointestinal, blood donation) can provide
important information about risk factors for development
of ID and IDA (Table 2). Obesity is also associated with
ID, which may be attributable to impaired iron absorption
from higher hepcidin levels, increased iron demands to sup-
port higher body mass, and/or insufficient dietary iron

intake.43,44 One or more positive risk factors or symptoms
associated with ID and IDA, such as progressive fatigue
(increased naps or fussiness in young children), shortness
of breath, headache or dizziness (in adolescents), should
prompt laboratory assessment. Symptoms of pica may
include eating or chewing on dirt, rocks, paper, wipes,
and cardboard in young children and ice, tissue, or other
starchy nonfood items in older adolescents. Although also
experienced by children with sickle cell disease and neuro-
developmental disorders, assessment of iron status is pru-
dent for any child experiencing pica. For most affected
children and adolescents, a positive clinical history of ID
risk factors combined with microcytic anemia confirms
the diagnosis.

Physical Examination

Children with IDA share some nonspecific physical findings
with other forms of anemia (including tachycardia and con-
junctival, nail bed, and skin pallor), especially when it is
moderate to severe. Parents of children with olive skin
tones may report that their child appears pale, sallow, or
more yellow than usual. Because IDA usually develops
gradually over time, many parents may not notice changes

TABLE 1. Normal Hematologic Parameters in Infants, Children, and Adolescents by Age and Sex, From Age 9 Months to 18 Years42

6 to 24 mo 2 to 6 y 6 to 12 y 12 to <18 y

Females Males Females Males Females Males Females Males

Hemoglobin, g/dL 11.0–13.5 11.0–13.4 11.0–13.6 11.0–13.7 11.2–14.5 11.3–14.6 11.4–14.7 12.4–16.4

Mean corpuscular volume, fl 73.3–83.2 71.1–82.2 75.2–85.0 74.1–84.3 78.3–87.7 77.8–86.5 80.5–91.8 80.4–90.1

Red cell distribution width, % 12.2–15.4 12.4–15.9 11.9–14.5 12.1–14.7 11.9–13.9 11.9–13.7 11.9–14.6 11.9–13.7

TABLE 2. Clinical History Consistent With or Concerning for Iron Deficiency or Iron Deficiency Anemia

Clinical History Comment or Examples

Diet

Excessive milk intake >24 ounces per day of cow milk and/or plant-based milk alternatives

Early introduction of cow milk Prior to 12 mos; cow milk and/or plant-based milk alternatives

Low-iron fortification formula “Lower iron” branded formula

Vegetarian or vegan diet Assess for inclusion of nonheme iron-rich foods within diet

Blood Loss

Gastrointestinal Gross or occult

Menstrual Heavy and/or irregular menstrual bleeding

Donation Risk increases in regular adolescent blood donors

Other external sites Recurrent epistaxis

Symptoms of IDA

Pica Craving for ice (pagophagia), dirt, paper, starch, or other, often crunchy, nonfood items

Fatigue May be present with ID with or without anemia

Syncope Moderate to severe anemia

Irritability Usually associated with other manifestations

Poor concentration/attention difficulties Poor school performance; inattention; lack of interest in activities

Sleep or neurologic conditions Restless legs syndrome or periodic limb movement disorder
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in skin color. In the setting of severe anemia, cardiac exami-
nation often reveals a systolic flowmurmur associated with
tachycardia. In extreme cases, patients may develop high-
output cardiac failure. However, many children with
chronic well-compensated anemia demonstrate few find-
ings andmay have a normal physical examination. A normal
examination should not be used to exclude a diagnosis of
IDA. Lymphadenopathy, hepatosplenomegaly, bruising,
petechiae, or jaundice are not features of IDA, so if present,
should prompt evaluation for other etiologies of the anemia.

Laboratory Diagnosis of IDA

Complete Blood Cell Count

The most valuable laboratory test in children with sus-
pected IDA is the CBC, inwhich the blood cells aremeasured
using an automated cell counter. Hb values should be inter-
preted in the context of normal values for age, and the effect
of altitude on Hb should be considered in areas of high
elevation. Anemia along with microcytosis, a reduced
MCV, and an elevated RDW ismost consistent with the diag-
nosis of IDA. Thalassemia trait or chronic inflammationmay
also result in microcytic anemia with elevated RDW and,
thus, may complicate the diagnosis. Historical features
and laboratory assessments that may distinguish these
conditions from IDA are presented in Table 3. Alpha thalas-
semia trait may be detected in the newborn period by the
presence of Hb Bart’s on the newborn screen, if a high
enough amount is present, and/or by Hb analysis.
Outside the newborn period, confirmation of the diagnosis
can only be made by globin sequencing. Such testing is gen-
erally expensive and has limited impact on the patient’s
clinical course; some families may request it for genetic
counseling purposes. In contrast, beta thalassemia trait
can be diagnosed by Hb analysis after 6 months of age by
demonstrating an elevated percentage of Hb A2. Because

presence of ID confounds results of Hb electrophoresis test-
ing (falsely normalizing the Hb A2) in children for whom
both diagnoses are being considered (based on family his-
tory or low SF), treatment of IDA should be undertaken first
and results assessed prior to definitive testing.

Iron Studies

A number of iron laboratory measures are available.
Although no single test is 100% definitive in diagnosing
ID, this section reviews the indications, limitations, and
interpretations of these measures (Table 4).45 SF concen-
tration is considered the best indirect estimate of total body
iron stores. A low SF is diagnostic of ID. There is wide vari-
ability in reported normal values for SF. Longstanding SF
thresholds for diagnosed ID (10 to 12 ng/mL) were based
on very small sample size studies.41,46 A 2017 study in 1200
children found that SF levels of 17.9 to 23.7 ng/dL corre-
sponded to higher Hb values and may be more physiologi-
cally relevant values compared with existing norms.41

Similar results were found on an analysis of data from
the National Health and Nutrition Examination Surveys.47

The 2020 World Health Organization “Guideline on Use of
Ferritin Concentrations to Assess Iron Status in Individuals
and Populations” recommends a threshold of <12 ng/mL
for young children and <15 ng/mL for children 5 years
and older.48 New guidance from the American Society of
Hematology suggests an SF≤20 ng/mL for young children
and SF≤30 ng/mL for all menstruating individuals.49 On
the basis of this guidance, available data, and clinical exper-
tise, the AAP therefore recommends that an SF level of
≤20 ng/mL indicates ID for young and school-aged chil-
dren; an SF level of ≤30 ng/mL indicates ID for adolescents
and all menstruating individuals.

In most otherwise healthy children without evidence of
acute infection or chronic disease, SF is an accurate marker
of iron status, and a low SF is always diagnostic for ID

TABLE 3. Differential Diagnosis of Children With Microcytic Anemia

Diagnosis Clinical History Laboratory Measurements Distinguishing Features

Iron deficiency anemia Low-iron diet
Blood loss

Elevated RDW
Low SF

Improvement with oral iron

Alpha thalassemia trait Not consistent with IDA
Family history
Ancestry

Normal iron panel
Presence of Hb Bart’s on newborn screen

Minimal to no change with oral iron

Beta thalassemia trait Not consistent with IDA
Family history
Ancestry

Normal iron panel
Elevated Hb A2 on hemoglobin analysis

Minimal to no change with oral iron

Anemia of inflammation or
chronic disease

Recent acute and/or
chronic illness
Tissue injury
Severe and/or chronic
inflammation

MCV may be normal or low
Elevated SF; transferrin or TIBC may be low
Soluble transferrin receptor (sTfR)/log10

ferritin index low

May benefit from IV iron if symptomatic or
anemia severe

Children with a mild microcytic anemia and normal RDW may have a form of thalassemia trait. Alpha thalassemia trait may be diagnosed during the newborn period by the
presence of hemoglobin Bart’s on newborn screening. In contrast, beta thalassemia trait is diagnosed after 6 months of age by hemoglobin analysis by the presence of elevated
Hb A2. In patients with concomitant iron deficiency and suspected thalassemia trait, the iron deficiency should be fully corrected prior to performing hemoglobin analysis.
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(Table 4). In patients with acute or chronic inflammation by
clinical history or physical examination, it is important to
note that SF is an acute phase reactant and may be falsely
elevated or normalized with concurrent inflammation, even
at low levels, or in patients with tissue injury.50 In an ill
child or in the setting of inflammation, an elevated C-reac-
tive protein would indicate that the SF level should not be
considered a reliablemeasure for iron deficiency (ie, may be
falsely normalized). In a clinically well child, concurrent
measurement of C-reactive protein is unnecessary.

Serum iron is most accurate when performed on fasting
individuals. In nonfasting individuals, values can be variable
and even “elevated” as a reflection of recent intestinal iron
absorption from either food or medications. Serum trans-
ferrin concentration and total iron binding capacity
(TIBC) are typically both increased in ID. Occasionally,
states of inflammation or protein loss can reduce both of
these iron parameters, resulting in falsely normal or
reduced values, even in the setting of ID.51 A fasting trans-
ferrin saturation (TSAT), calculated as the serum iron
divided by the TIBC (expressed as a percent), is more useful
than interpretation of the serum iron or TIBC individually.

In children with chronic inflammatory conditions with
risk factors for ID, assessment of the soluble transferrin
receptor (sTfR) test may be performed. In contrast to other
iron parameters, sTfR measures a circulating protein
derived from cleavage of the membrane transferrin recep-
tor on erythroid precursor cells within the marrow, is less
affected by inflammation than SF. It is inversely propor-
tional to tissue iron availability and generally increased

in patients with ID. Thus, it is helpful in identifying ID in
people with concurrent inflammation. The sTfR-ferritin
index (sTfR/log10ferritin) can further assist in distinguish-
ing IDA from anemia of chronic inflammation. In patients
with ID, the sTfR-ferritin index is elevated (>2).52,53

Patients with anemia of chronic inflammation without con-
comitant ID are likely to have a sTfR-ferritin index <1. The
test was recommended in the 2010 AAP clinical report,2 but
its limitations include lack of widespread availability and
lack of published norms in healthy children. Utilization of
hepcidin levels to distinguish between these conditions
may prove beneficial in the future but is not currently
recommended.

Additional Laboratory Assessments

The reticulocyte Hb content or equivalent (reported as CHr
or Ret-He) are 2 similar measures of Hb in new red blood
cells having just entered the circulation. Reticulocyte Hb
content declines prior to the onset of anemia and conversely
one of the initial hematologic parameters, along with the
reticulocyte count, that rises shortly after initiation of iron
therapy.54 Where available, this laboratory test may be
reported with a reticulocyte count, and if drawn at the time
of a CBC may facilitate the diagnosis of IDA. CHr and Retic-
He values are also reduced in thalassemia trait and other
hemoglobinopathies, although typically to a greater extent
compared with those patients with IDA alone. An elevated
free erythrocyte protoporphyrin (FEP) was previously used
as a screening measure for ID. It is also elevated in lead tox-
icity and is no longerwidely utilized for ID screening. Serum

TABLE 4. Indications for and Interpretation of Available Iron Parameters

Parameter Indication Interpretation

Serum ferritin, ng/mL Indirect estimate of storage iron
Considered best peripheral measure of total body iron
status

Low ferritin is diagnostic for iron deficiency
Inflammation causes elevation of ferritin, as it is an
acute phase reactant

Serum iron, mg/dL Measure of circulating iron
Ideally assessed when fasting

Typically low in iron deficiency
May be elevated if measured after iron absorption

Transferrin or total iron binding capacity
(TIBC), μg/dL

Measure of available iron transport protein
Ideally assessed when fasting

Typically elevated in iron deficiency
May be low in states of inflammation or protein-loss

Transferrin saturation (TSAT), % Calculated measure of circulating iron and iron
transporter (iron/TIBC)

Low in states of inflammation/iron-restricted
erythropoiesis, as well as iron deficiency

Soluble transferrin receptor (sTfR1),
nmol/L

Measure of erythropoietic activity
Relatively unaffected by inflammation compared to
other iron parameters
Not reliable iron measure in persons with hemolytic
anemia

Elevated in states of iron deficiency, even in people with
concomitant inflammation
More specific when interpreted with ferritin (sTfR1-
ferritin index >2 consistent with ID)

Reticulocyte hemoglobin content or
equivalent (CHr or RET-He), pg

Measure of hemoglobin within reticulocytes
First peripheral blood marker that becomes low in
iron deficiency

Improves rapidly with initiation of iron therapy
Also low in patients with thalassemia trait

Hepcidin, ng/mL Elevated in people with genetically confirmed IRIDA
May assist in determining response to oral iron
therapy; currently limited availability

Low in iron deficiency
Elevated in states of inflammation

Abbreviation: IRIDA, iron-refractory iron deficiency anemia.
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hepcidin, the iron regulatory hormone, is typically low in
patients with ID but not yet widely available as a laboratory
test.

PRINCIPLES OF ID AND IDA MANAGEMENT

Education or Addressing the Underlying Etiology

For young children 12 months and older with nutritional
IDA, specific dietary counseling includes limitation of milk
intake (both cow milk and plant-based milk alternatives) to
<24 ounces per day, and for infants and children>6months
of age, accompanied by an increase in iron-rich table foods
as developmentally appropriate and based on the family’s
preference (ie, sources of heme iron such as fish, poultry,
redmeat, and liver and/or nonheme iron such as beans, len-
tils, tofu, spinach, nuts, and iron-enriched and fortified cere-
als and breads).2,16 Transitioning the child to a regular or
“sippy” cup in lieu of the bottle often facilitates reduction
of milk intake. It is advisable to counsel parents about
the difficulty in reducing milk consumption because of
the potential for tantrums and initial lack of interest in other
foods. Parents can be reassured that decreasing milk intake
will result in the child trying and consuming more foods,
including those with iron.

In children and adolescents with chronic blood loss as the
primary etiology of ID and IDA, identification and correction
of the etiology, when possible, ensures sustained recovery
from anemia following institution of iron therapy.
Adolescents with excessive menstrual blood loss should
be assessed by their pediatrician and/or a subspecialist
in adolescent medicine or pediatric gynecology to deter-
mine an underlying etiology, including assessment for an
inherited bleeding disorder. Hormonal therapies and/or
anti-fibrinolytic therapy reduce menstrual blood loss.55

Children with gastrointestinal (GI) bleeding causing ID, sus-
pected Helicobacter pylori infection, iron malabsorption
related to duodenal disease (ie, celiac disease or inflamma-
tory bowel disease), or surgery (ie, short bowel syndrome
or bariatric surgery) should undergo appropriate evalu-
ation and treatment of the underlying cause, which may
include referral to a gastroenterology subspecialist.

Therapeutic Iron Preparations

Addressing the underlying etiology is necessary for correc-
tion of ID and IDA but not sufficient, and iron therapy is
indicated even in mild anemia or ID without anemia.
Myriad oral iron preparations exist in liquid, tablet, and cap-
sule forms (additional information on available iron prepa-
rations can be found in the iron chapter of Pediatric
Nutrition, 9th ed16). Oral iron is considered a dietary sup-
plement, not a drug. Therefore, the Food and Drug
Administration (FDA) does not have the authority to review
iron products for safety and effectiveness before marketing.
Thus, some iron supplements available “over the counter”

lack the pharmacokinetic and efficacy testing required for
drugs designed for treatment of specific conditions.
Prescription coverage for iron supplements by public and
private insurance is also variable. Advocacy efforts are
needed to allow for all children to have access to such sup-
plements, if indicated.

Many children tolerate oral iron supplementation with
minimal to no negative effects. However, common adverse
effects of oral iron include poor taste, nausea or abdominal
pain, diarrhea, and constipation. Transient discoloration of
the teeth may occur with liquid iron preparations. Families
should also be informed about darkening of the stool while
taking oral iron. Less frequent dosing (see Therapeutic
Dosing Schedule and Administration) may mitigate some
adverse effects.

One group of available iron products that has been used
for decades with established efficacy are iron salts. The iron
within iron salts is in the ferrous (+2) form, and includes
ferrous sulfate, ferrous fumarate, ferrous gluconate, and
others. Ferrous sulfate is the least costly, most commonly
available, and most studied of all oral iron preparations.
Iron polysaccharide complexes also have demonstrated effi-
cacy in the treatment of IDA. Their better taste may bemore
palatable to children who refuse other forms of liquid iron
because of taste. However, cost may be prohibitive for some
formulations. Further, most iron polysaccharide prepara-
tions contain iron in the ferric (3+) form, which can result
in less absorption and decreased efficacy compared with
iron salts in the ferrous (2+) form.56–58 A recent random-
ized clinical trial in young children with nutritional IDA
demonstrated that ferrous sulfate, likely because of
enhanced absorption, was superior to an iron polysaccha-
ride complex in increasing Hb.59 Therefore, ferrous sulfate
is recommended for initial treatment of IDA.

Therapeutic Dosing Schedule and Administration

Infants and Children (Early and Middle Childhood)

Textbook recommendations for daily oral iron dosing have
varied widely from 3 to 6 mg/kg of elemental iron divided
into 2 or 3 doses throughout the day. Despite a lack of clini-
cal trials comparing various iron dosing strategies in chil-
dren, adult studies have demonstrated equivalence or
superiority of low-dose oral iron therapy over previously
recommended higher doses.60 In children, one clinical trial
involving 80 children with moderate to severe nutritional
IDA (median Hb, 7.8 g/dL) demonstrated improvement
with 3mg/kg of elemental iron administered just once daily
at bedtime as either ferrous sulfate or iron polysaccharide
complex drops.59 Accordingly, oral iron dosed at 3mg/kg of
elemental iron once daily as ferrous sulfate either on an
empty stomach orwithwater is recommended for the initial
treatment of young children. A clinical trial in which adults
with IDA were randomly assigned to receive oral iron
therapy alone vs oral iron with vitamin C supplementation
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demonstrated no difference in hematologic response.61

Thus, vitamin C-containing juices may be given with oral
iron but are not necessary. The majority of iron absorption
occurs via the duodenum. Children receiving enteral feeds
via a nasogastric (NG) tube or gastrostomy tube (G-tube)
may receive iron supplementation via NG or G-tube with
minimal impact on absorption. Children receiving enteral
feeds primarily via a jejunostomy tube (J-tube), however,
may have limited response to oral iron administered via the
J-tube, and intravenous iron therapy should be considered.

Adolescents

Limited data also exist regarding optimal iron dosing in ado-
lescents who require iron therapy. Adult dosing recommen-
dations vary considerably from 65 to 130 mg of elemental
iron 1 to 3 times daily. However, trials involving adults with
IDA have demonstrated that lower and less frequent oral
iron dosing is as effective but with fewer adverse effects
and improved adherence.60 In addition, a study in women
with ID butwithout anemia that evaluated the effects of iron
dosing on hepcidin levels (the key iron regulatory hor-
mone62) and subsequent iron absorption found that the
fractional absorption of oral iron is maximized when it is
administered just once daily or every other day when com-
pared with the conventional approach of dividing the dose
to 2 or 3 times daily.63,64 Additional studies in adult women
with ID but without anemia evaluated iron supplementa-
tion administered once vs twice daily and found no signifi-
cant differences in either fractional or total iron absorption
between the groups.65 These studies have not yet been
replicated in pediatric and adolescent patients. However,
on the basis of these studies, it appears that 1 tablet of fer-
rous sulfate (65 mg elemental iron) once daily should suf-
fice for most adolescents with IDA in whom the ability to
successfully take the medication and control of the primary
etiology are ensured.

Administration

Oral iron is best administered on an empty stomach or with
water. Oral iron may also be taken with juice, although a
recent trial in adults assessing impact of vitamin C with oral
iron demonstrated no additional benefit.61 Dairy, coffee,
and tea products should be avoided concomitantly as the
presence of calcium or tannins will reduce absorption of
iron, as will many solid foods “competing” with iron for
intestinal absorption.13,66 Because most iron absorption
occurs in the duodenum, enteric-coated or slow-release
iron tablets are less effective.

FOLLOW-UP: MILD TO MODERATE, UNCOMPLICATED IDA

Uncomplicated IDA characterizes children and adolescents
who are both clinically stable and who have a typical

underlying etiology for their IDA by clinical history (eg,
excessive milk intake in toddlers or heavy menstrual bleed-
ing in adolescents). Mild andmoderate IDA are defined here
as patients with confirmed IDAwhose Hb is≥9 g/dL and Hb
7 to 9 g/dL, respectively. In these children, evaluating
response to therapy is necessary to promote both treatment
efficacy and correction of the underlying etiology.

One-Month Follow-Up

Once treated with oral iron, clinicians should reevaluate
patients 1 month later with a CBC and reticulocyte count
to assess treatment response. An increment in the reticulo-
cyte count occurs 5 to 7 days after initiation of iron therapy
followed by normalization. For mild anemia, the normal Hb
for age is expected within 4 weeks of therapeutic iron
therapy. In children with moderate anemia, an increment
in the Hb of at least 2 g/dL above the baseline level is
expected within 4 weeks. A suboptimal response is defined
as either failure to normalize Hb when IDA is mild or having
a <2 g/dL increase in Hb in those with moderate to severe
IDA. These patients require reassessment of the underlying
etiology and iron dosing (amount, preparation, frequency,
and success or challenges in medication administration).
Children whose Hb has normalized should continue on
the same therapeutic dose for a total of 3 months to ensure
repletion of iron stores.

Three-Month Follow-Up

All children with IDA receiving therapeutic iron whose diet
has improved and/or have had their abnormal blood loss
corrected should achieve a normal Hb within 3 months
regardless of the severity of anemia at diagnosis. However,
some such children and adolescents continue to have ID
secondary to continued dietary inadequacies, ongoing
external blood loss (most commonly from heavy menses
or GI bleeding), barriers to taking iron therapy, or malab-
sorption of iron. Therefore, SF should be assessed again
to determine the need for ongoing iron therapy. Patients
with SF≤20 ng/mL or ≤30 ng/mL (based on the diagnostic
threshold for their age group and menstruating status)
should continue iron supplementation for an additional
3 months and be reassessed for ongoing ID and IDA clinical
risk factors.41,47 A slightly higher SF threshold is recom-
mended for cessation of therapy to minimize the risk of
recurrent ID.

Small case series report improvement in symptoms asso-
ciated with ID, such as pica, fatigue, restless legs, and sleep
or behavioral disturbance when iron supplementation is
continued until an SF of >50 ng/mL is achieved.28

Specific recommendations regarding such practice are out-
side the scope of this report.
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TREATMENT OF SEVERE OR REFRACTORY IDA

Severe IDA

Severe IDA in both young children and adolescents is
defined as confirmed IDA and a Hb <7 g/dL. Yet, some such
children and adolescents with IDA may have few or no
symptoms despite their very low Hb values. Children with
severe IDA but no evidence of hemodynamic instability (eg,
tachycardia, respiratory distress) or acute or ongoing blood
loss can be followed closely (see below) as outpatients
when reliable follow-up can be assured. In such cases, cli-
nicians should identify and correct the underlying etiology,
and promptly initiate oral iron therapy. Close follow-up
within 7 to 10 days with laboratory testing (CBC and reticu-
locyte count) is necessary to re-assess the child and ensure
an initial hematologic response. Reassessment should occur
again at the 1- and 3-month time points with CBC and
reticulocyte count, as well as iron studies (SF) at 3 months,
to facilitate full IDA recovery and correction of the under-
lying etiology.

Children and adolescents with severe IDA who are clin-
ically unstable at presentation (eg, with concurrent viral
or respiratory illness, poor oral intake, evidence of heart
failure, uncontrolled blood loss, etc) should receive red
blood cell transfusion and close monitoring. Barriers to
accessing medical care, which limits communication and
follow-up (within 7 to 10 days) may also necessitate blood
transfusion. Administer packed red blood cell transfusions
slowly and in small aliquots to prevent heart failure from
volume overload such as two or three 5-mL/kg volume
transfusions over 3 hours, each with cardiopulmonary
assessment in between. The goal of transfusion is to stabi-
lize the child so the goal of a posttransfusion Hb of 7 to
9 g/dL is typically sufficient. Although post-transfusion
testing is not necessary, it can be performed within 1 hour
of transfusion completion. Such children receiving transfu-
sions should receive the same diagnostic evaluation and
treatment as those with severe, stable anemia. Because
the iron in the transfused cells is not readily available for
erythropoiesis, children requiring transfusion should also
receive a 3-month treatment course of iron therapy to
ensure repletion of iron stores. Transfused children should
also follow-up at 1 week, 1 month, and 3 months with CBC
and reticulocyte count at each visit, as well as iron studies
(SF) at 3 months, to confirm full IDA recovery and facilitate
correction of the underlying etiology.

Refractory, Persistent, or Recurrent IDA

Common Causes

“Refractory” or “persistent” IDA is defined as continued
anemia after greater than 3months of iron supplementation
or recurrence (1 or more episodes of anemia following
documentation of previous IDA resolution) within a 2-year
period. Its management should include (1) confirmation of

the IDA diagnosis; (2) review of previous iron treatment
(formulation, dosing, route of administration, and duration)
and concurrent medications that may affect absorption (eg,
antacids); (3) estimated success in takingmedication67; and
(4) reevaluation of the underlying etiology of IDA (eg, low-
iron diet, malabsorption, and/or ongoing blood loss).18

Differential Diagnoses

Causes of microcytic anemia other than ID include thalasse-
mia syndromes and rare conditions such as congenital or
acquired sideroblastic anemia.18 Such conditions warrant
referral to a hematology subspecialist. Sources of blood loss
aside from the most common GI and gynecologic sites
should also be considered. Rarely, IDA may be the present-
ing manifestation in patients with idiopathic pulmonary
hemosiderosis characterized by recurrent or persistent res-
piratory symptoms and prominent lung infiltrates in the
absence of other risk factors. Occult urinary blood loss is
another rare cause of IDA in children. Endurance athletes
performing high levels of physical activity can develop ID
resulting from microscopic gastrointestinal or occult uri-
nary blood or Hb loss (eg, march hemoglobinuria or foot-
strike hemolysis).68 Lead toxicity alone does not result in
microcytic anemia. Rather, it likely occurs at higher rates
in iron deficient children due to more avid lead absorption
in such patients. This enhanced absorption, when coupled
with symptoms of pica and increased consumption of non-
food items, increases the risk of lead toxicity.

Anemia of Chronic Inflammation and Iron-Refractory IDA

Children may have persistent microcytic anemia attribut-
able to iron-restricted erythropoiesis resulting from the
sequestration of iron in the reticuloendothelial system as
well as blockade of intestinal iron absorption related to
elevated hepcidin (eg, anemia of chronic inflammation).
Acquired elevated hepcidin,69 most commonly attributable
to conditions such as inflammatory bowel disease, rheuma-
tologic disorders, and chronic kidney disease, often results
in this type of anemia. In contrast, a rare inherited disorder,
iron-refractory IDA (IRIDA) is an autosomal-recessive con-
dition resulting from mutations in the TMPRSS6 gene that
lead to increased hepcidin production and persistent micro-
cytic anemia from infancy that is poorly responsive to both
oral and intravenous (IV) iron therapy.70,71

CONSIDERATIONS FOR INTRAVENOUS IRON THERAPY

IV iron therapy is now far safer than it was several decades
ago and has been widely accepted for use in children and
adults.72 Although the efficacy and safety data of IV iron
in children are limited to case series,73–76 diverse groups
of young patients with IDA have benefitted from its use.77

Table 5 lists the circumstances for which IV iron therapy
may be considered in children. The most frequent indica-
tion is a poor response to oral iron treatment because of
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barriers to taking the medication, particularly in adoles-
cents, and in children whose families have barriers to
accessing medical care. Children and adolescents with
elevated hepcidin levels as a result of chronic inflammatory
conditions (eg, inflammatory bowel disease,78 rheumato-
logic conditions, epidermolysis bullosa,79 chronic infection,
heart failure80–84) have limited intestinal absorption of oral
iron. Such patientsmay benefit greatly from IV iron therapy,
which obviates the need for intestinal absorption. Children
and adolescents with intestinal malabsorption attributable
to villous blunting, injury, or reduced surface area (eg, celiac
disease, inflammatory bowel disease, short bowel syn-
drome, and other forms of intestinal failure) may also ben-
efit from IV iron.85

Important Considerations

Most children or adolescents in whom IV iron therapy is
being considered should be referred to a pediatric specialty
center with experience in parenteral iron administration
when available. Despite improved safety profiles of paren-
teral iron, appropriate monitoring is necessary with medi-
cal staff prepared to appropriately address and treat rare
serious adverse effects.

Available IV Formulations

All current IV iron formulations available in the United
States share the common structure of a carbohydrate shell
containing an iron core (Table 6). The shell stabilizes the

iron and limits its release into the plasma. The formulations
differ by the size of the iron core, identity, and density of the
carbohydrate shell, maximum dose, and cost. Six IV iron
preparations are currently available in the United States:
iron sucrose, ferric gluconate, low molecular weight iron
dextran, ferumoxytol, ferric carboxymaltose, and ferric
derisomaltose. FDA-approved indications as well as dosing
and administration guidelines vary substantially by formu-
lation. Although each agent lists a maximum dosage in the
package insert, administering a total dose of iron (ie, the
total amount of iron required to correct the patient’s iron
deficit, which can be derived from patient’s body weight,
current Hb, and target Hb via the Ganzoni formula18) in a
single outpatient infusion is possible using low molecular
weight iron dextran, ferumoxytol, ferric carboxymaltose,
and/or ferric derisomaltose.

Risks and Benefits of IV Therapy

The safety profile of IV iron preparations is greatly
improved when compared with agents used several deca-
des ago.86,87 Two IV iron preparations, low-molecular
weight iron dextran and ferumoxytol, carry a black box
warning for the most serious adverse effect of hypersensi-
tivity/anaphylaxis reactions.87 Low-molecular weight iron
dextran requires a test dose prior to full dose infusion.
However, most of the adverse effects observed are transient
and include nausea, vomiting, abdominal pain, headache,
flushing, pruritus, and urticaria. Ferric carboxymaltose

TABLE 5. Potential Indications for IV Iron Therapy

Treatment Failure Persistent or Refractory Anemia Despite ≥3 mos of Oral Iron Supplementation

Incorrect/inadequate dosing or formulation Insufficient iron provided to correct underlying anemia

Improper iron administration or discontinuation Poor absorption attributable to concomitant products that inhibit iron absorption (ie, calcium,
tannins, antacids); iron discontinued prior to repletion of iron stores

Barriers to taking medications Side effects including poor taste, abdominal pain, and constipation may affect consistent use of
oral iron

Barriers to accessing medical care Barriers to addressing underlying etiology or follow-up to document resolution

Losses Oral iron repletion is possible but difficult because of ongoing blood loss or inability to address
underlying etiology, leading to recurrence

Gastrointestinal losses Various gastrointestinal conditions; hereditary hemorrhagic telangiectasia

Menstrual losses Failure to initiate hormonal therapy or subsequent barriers to taking or discontinuation of such
therapy

Anatomic

History of intestinal surgery History of necrotizing enterocolitis, intestinal surgery (short bowel syndrome), or history of
bariatric surgery

Duodenal pathology Celiac disease, inflammatory bowel disease

Excess Hepcidin Limited iron absorption and lack of accessibility to iron stored in macrophages due to elevation in
hepcidin

Inflammatory conditions Inflammatory bowel disease; rheumatologic conditions; epidermolysis bullosa

IRIDA (rare) No response to oral iron therapy; limited response to IV iron therapy

Abbreviation: IRIDA, iron-refractory iron deficiency anemia.
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results in hypophosphatemia in a subset of treated
patients.88 Data in children have found that effects are typ-
ically transient and asymptomatic.89 Extravasation of any IV
iron preparation, although typically painless, can result in
iron staining of the skin, which can be long lasting with lim-
ited treatment options. Prevention efforts aimed at ensur-
ing adequate venous access, potentially avoiding major
joints, and close monitoring as well as appropriate flushing
post-infusion may mitigate this risk. Relative benefits of IV
iron therapy include the avoidance of major barriers to tak-
ing medication related to taste and GI side effects and dura-
tion of oral iron treatment.

Cost Considerations

IV iron is more costly than oral iron preparations. Direct
costs to patients and families vary greatly depending on
insurance coverage as well as indication. In addition to
the drug cost, consider ancillary infusion charges, particu-
larly if multiple infusions are required to correct the total
iron deficit. However, in children whose anemia is persis-
tent when oral iron is ineffective or not tolerated, successful
treatment with IV iron reduces the need for ongoing follow-
up visits and laboratory assessments.

Importance of Follow-Up

Children treated with IV iron therapy should be followed 4
to 6 weeks after iron infusion(s) to verify a complete and
sustained response to therapy and adequate assessment
of the etiology of IDA to prevent or monitor for recurrence.
Children with chronic inflammatory conditions or ongoing
blood loss may benefit from follow-up with a hematology
subspecialist every 3 to 6 months, depending on the under-
lying etiology. Additional IV iron therapy may be indicated,

as guided by CBC and iron parameters, rather than being
continued indefinitely.

SUMMARY

Although ID and IDA can occur at any age, it ismost common
in young children and menstruating adolescents. IDA is
associated with impaired neurocognitive development,
which may be mitigated by iron therapy. In adolescents
with ID, iron supplementation has improved verbal learn-
ing, concentration, and memory. Screening at risk children
and adolescents should occur at the ages at which they are
most likely to become iron deficient. The diagnostic evalu-
ation should focus on well-established clinical risk factors
and informative, widely available laboratory tests.
Specific iron replacement management strategies for chil-
dren with IDA are provided in this clinical report. The rec-
ommendations below are made by expert consensus upon
thoughtful consideration of published IDA literature. A list
of all actionable items by topic and target population within
this clinical report may be found in the Supplemental
Material.

GUIDANCE FOR PEDIATRICIANS

1. Exclusively breastfed term infants should receive iron
supplementation (1 mg/kg/d) by 4 months of age.
Alternatively, some caregivers may wish to wait until
6 months of age when complementary foods containing
iron are introduced. Preterm infants (less than 37weeks’
gestational age at birth) receiving full enteral feeds
should begin iron fortification or supplementation by
2 weeks of life to ensure iron intake of 2 to 3 mg/kg/d.
Children >6 months up to 5 years of age should receive
sufficient quantities of iron-rich foods. Cow milk or milk
alternatives, including plant-based milk, (in lieu of

TABLE 6. Intravenous Iron Formulations Available in the United States

Generic Name Ferric Gluconate Iron Sucrose LMW Iron Dextran Ferumoxytol Ferric Carboxymaltose Ferric Derisomaltose

FDA
indication

CKD on dialysis+ ESAs CKD Oral iron
administration is
unsatisfactory or

impossible

CKD Intolerance or
unsatisfactory response to

oral iron; NDDCKD

Intolerance or
unsatisfactory response
to oral iron; NDDCKD

FDA approved
(pediatrics)

Yes, >6 y Yes, >2 y Yes, >4 mos No Yes, >1 y No

Test dose No No Yes No No No

Black box No No Yes Yes No No

Maximum FDA-
approved single
infusion dose

125 mg Initial:
100 mg

Maintenance:
300 mg

<5 kg: 25 mg
5–10 kg: 50 mg
>10 kg: 100 mg

510 mg 15 mg/kg
or 750 mg

20 mg/kg or 1000 mg

Infusion time
(minutes)

60 min Diluted:
30–90 min
Undiluted:
5 min

60 min 15–60 min Diluted: ≥15 min
Undiluted: slow IV push no
faster than 100 mg/min

≥20 min

Abbreviations: FDA, US Food and Drug Administration; CKD, chronic kidney disease; ESAs, erythropoietin-stimulating agents; NDDCKD, nondialysis-dependent chronic kidney disease
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human milk or formula) should not be offered to any
infant prior to 12months of age. Children>1 year should
drink less than 24 ounces per day ofmilk (cowmilk and/
or plant-based milk alternatives). School-aged children
and adolescents should be encouraged to consume a
variety of iron-rich foods.

2. Laboratory screening for ID and IDA, consisting of a CBC
and SF, should occur in all infants and young children.
Screening should occur at the time point at which the
child is most at risk for ID, on the basis of the child’s pri-
mary source of nutrition during the first year of life.
a. In infants whose primary source of nutrition is

human milk, screening is recommended at 9 to
12 months of age.

b. In infants whose primary source of nutrition is iron-
fortified formula, screening is recommended at 15 to
18 months of age after transition to cow milk (or
plant-based milk alternatives).

c. If a CBC and SF cannot be obtained, at a minimum, Hb
should be assessed.

d. Children with ongoing risk factors, specifically exces-
sive milk intake and/or inadequate intake of iron-
containing complementary foods, should be
rescreened for IDA at each subsequent well-child
assessment until 4 years of age.

3. Universal laboratory screening for ID and IDA with a
CBC and SF should be performed in all adolescents
who are at least 1 year postmenarche but no later than
14 years of age. Screening thereafter should be per-
formed in menstruating adolescents with clinical risk
factors of excessive menstrual blood loss or low-iron
diet.

4. For the majority of affected children and adolescents, a
positive clinical history of IDA risk factors combined
with a microcytic anemia confirms its diagnosis.
a. SF≤20 ng/mL is consistent with ID in young and

school-aged children.
b. SF≤30 ng/mL is consistent with ID in adolescent and

menstruating individuals.
c. When combined with anemia, a low SF is consistent

with IDA.
5. Treatment for children with IDA includes identifying

and addressing the underlying etiology (ie, dietary
changes, control of blood loss) as well as initiation of
iron replacement therapy. In young children, initial
therapy should consist of ferrous sulfate, 3 mg/kg
elemental iron, administered once daily. In adolescents,
initial therapy should consist of ferrous sulfate, 65 mg
elemental iron, administered once daily.

6. Children with severe IDA (Hb <7 g/dL) who are clini-
cally stable and in whom reliable follow-up can be
ensured may receive oral iron therapy with close outpa-
tient follow-up at 7 to 10 days, in addition to 1- and 3-
month follow-up visits. Children who are clinically

unstable with severe IDA should receive a blood
transfusion administered slowly in small aliquots as
well as the same diagnostic workup, iron therapy (for
a minimum 3 months), and follow-up as those children
not requiring transfusion.

7. All children with IDA should have, at minimum, follow-
up visits at 1 and 3 months after initiation of therapy. In
childrenwithmild IDA, defined as Hb≥9 g/dL, an appro-
priate response to therapy consists of normalization
of the Hb at the 1-month follow-up visit. In children
with moderate (Hb ≥7 to <9 g/dL) or severe IDA (Hb
<7 g/dL), an adequate response to therapy consists of
Hb increment of at least 2 g/dL at the 1-month follow-
up. In such patients, oral iron therapy should be contin-
ued at the same therapeutic dosing for a minimum of
3 months. Patients with SF<20 ng/mL at the 3-month
follow-up should continue iron supplementation for
an additional 3 months.

8. In children with persistent microcytic anemia or recur-
rent IDA, the provider should: (1) confirm the diagnosis;
(2) review the prior iron therapy; (3) assess success or
barriers to taking medication; and (4) reevaluate the
underlying etiology. IV iron therapy may be considered
for children with inadequate response to oral iron
therapy or in conditions impairing iron absorption,
including chronic inflammatory disorders. Children in
whom IV iron therapy is being considered should be
referred to a pediatric specialty center with experience
in parenteral iron administration, when available.
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