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•  �Iron deficiency anemia (IDA) is a serious health 
problem that affects millions of women globally1

•  �Heavy menstrual bleeding (HMB) is one of the most 
common causes of IDA in women in North America2 

•  �HMB-associated IDA is a common and under
appreciated condition2,3

•  �The health and quality-of-life (QoL) consequences 
of iron deficiency (ID) or IDA include fatigue,4 
decreased cognitive ability,5,6 and impaired  
exercise capacity7

•  �When recognized, treatment of HMB-associated  
IDA should include addressing the underlying  
cause of HMB and correcting anemia with iron-
repletion therapy8,9 

•  �Both oral and intravenous (IV) iron are safe and  
effective FDA-approved treatments for IDA; IV iron is 
an option for patients unable to tolerate oral iron or 
achieve their treatment goals with oral therapies9-15

•  �Obstetrician/gynecologists are in a unique position,  
as both primary care providers for women and as 
experts who diagnose, treat, and when needed, 
refer patients for HMB-associated IDA16 

•  �Proactively educating health care providers (HCPs) 
and patients about the frequency, implications, 
and appropriate treatment of HMB-associated IDA 
can help improve both their QoL and the clinical 
outcomes of therapy, including avoidance of red 
blood cell transfusion
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Domestic and worldwide  
impact of HMB and iron  
deficiency and iron deficiency 
anemia in women

The International Federation of   
Gynecology and Obstetrics (FIGO) de-
fines abnormal uterine bleeding (AUB) 
in nonpregnant women of reproductive 
age as intermenstrual bleeding or one 
or more abnormalities in frequency (too 
frequent or too infrequent), regularity 
(regular or irregular), duration (nor-
mal or prolonged), or volume (light, 
normal, or heavy) of menstrual flow.8,17 
A subcategory of AUB is the symptom 
of heavy menstrual bleeding (HMB), 
which is defined as excessive menstrual 
blood loss that interferes with a wom-
an’s physical, social, emotional, and 
material quality of life (QoL).3,8,16,18

The symptom of HMB is a common 
problem for women of reproductive 
age.3,16,19 Survey-based studies report 
that at least 1 in 4 women will suffer 
from excessive menstrual blood loss 
during some point in their lives.3,19,20 
There is wide variability in reporting 
of  HMB, which has led to a likely un
derestimation of its prevalence.2,3 There 
are several reasons for the underre-
porting of HMB. First, definitions of 
the symptom of HMB have varied and 
until recently were frequently based on 
quantification of blood loss in a way 
that was impractical for clinical use.3 

Even when present, the symptom of 
HMB appears to be underrecognized 
by patients as they may not consider 
their blood loss to be excessive2,3,18,21 
or even urgent.22 Many women do 
not report excessive bleeding to their 
families,19 teachers, employers,23 or 
HCPs.2,3 Furthermore, when reported 
by patients, the symptom of HMB of-
ten is minimized or entirely dismissed 
by HCPs.2,3 Reasons for not seeking 
medical attention may include views 
about fertility, ignorance of noninvasive 
treatment options and medical costs, 
and hesitancy to discuss symptoms.2,22 
Consequently, an appropriate diagno-
sis is likely undercoded in large popu-
lation databases, a circumstance that 
would result in an inaccurate reflection 
of prevalence.24

Women with HMB frequently have 
iron deficiency anemia (IDA).3,25 
Women with HMB-associated IDA 

experience decreased physical and 
emotional QoL.2,3,29 Anemia is partic-
ularly problematic when women select 
surgical interventions for the treatment 
of their chronic AUB, and in particular, 
when the symptom is HMB. Data from 
12,836 women undergoing surgical 
procedures in the American College 
of Surgeons National Surgical Quality 
Improvement Program demonstrate 
that operative morbidity, mortality, and 
hospital length of stay are increased 
when surgery is performed on women 
with hemoglobin (Hb) <11 g/dL.30 These 
outcomes appear to be unaltered by 
perioperative blood transfusions, which 
patients with preoperative anemia are 
more likely to receive.30 

Some estimates reveal that as many 
as 25% of women with HMB also have 
anemia.3,22 HMB-associated anemia can 
have negative economic and clinical 
implications. The economic impact 
of the symptom of HMB includes lost 
work productivity23,31,32 and increased 
health care resource utilization.22,32,33 
In 2007, the overall cost of AUB on the 
US health care system was estimated to 
be at least $37 billion.2 One study from 
2002 estimated that women with HMB 
were about 75% as likely to be present 
at work compared with those without 
the symptom, and burdened with ad-
ditional annual health care costs of 
$2,291 per patient.32 A National Health 

Interview Survey found that increased 
menstrual bleeding resulted in annual 
work loss of $1,692 per woman.31 

The are several clinical implications 
for ID and IDA in nonpregnant and 
pregnant women as well as potential 
complications in neonates, includ-
ing cognitive and behavioral abnor-
malities. Maternal IDA is associated 
with developmental deficits including 
lower birth weight, possible increased 
risk for preterm delivery, and dis-
turbed postpartum maternal–infant 
interactions.34,35 Studies in nonpreg-
nant women have shown the adverse 
clinical impact of both ID and IDA 
on physiologic functions resulting in  
fatigue,4 decreased cognitive ability,5,6 
and impaired exercise capacity.7

Iron physiology and the 
pathogenesis of ID and IDA 

Although a comprehensive review of 
iron metabolism is beyond the scope 
of this article, there are a number of 
important components described here 
that provide the context necessary for 
clinicians to understand the rationale 
for contemporary diagnostic and ther-
apeutic strategies for IDA. More than 
two-thirds of the body’s iron content 
is incorporated into Hb in developing 
erythroid precursors and mature red 
blood cells (RBCs).28 However, iron is 

TABLE 1  Key components of iron metabolism 

Component Function Dosing and administration

Hepcidin9,25,26 Negative 
regulator

A peptide that negatively regulates intestinal iron 
absorption and release from storage macrophages 
and enterocytes into systemic circulation

Ferritin9,26,27 Storage

The principal iron storage protein; ubiquitous  
but concentrated in the liver; serum ferritin  
reflects iron stores in individuals without chronic 
inflammatory disease

Ferroportin9,25,26 Export

An iron export protein located on cell membranes 
that transfers iron from enterocytes and 
macrophages to the systemic circulation where  
it can be bound by transferrin and carried to  
sites of utilization

DMT126,28 Iron transport 
/Uptake

The major iron transporter of dietary iron into 
enterocytes and contributes non-heme iron uptake

Transferrin25,26 Iron transport 
/Uptake

An iron-binding protein responsible for transporting 
iron throughout the body

Abbreviation: DMT1, divalent metal transporter 1. 
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essential for maintaining many other 
bodily functions, including respiration, 
energy production, DNA synthesis and 
repair, myocyte utilization of myoglo-
bin, and cell proliferation.25

Iron metabolism is tightly regulated.25 
In nonmenstruating women, about 
1 to 2 mg of iron is provided by dietary 
absorption in the duodenum, and equal 
amounts are lost via unregulated loss 
from bodily fluids and epithelial des-
quamation.25,28 Systemic regulation 
is controlled through dietary intake, 
and iron release from recycling macro-
phages and hepatocytes. Maintaining 
appropriate iron levels in cells and tis-
sues is necessary for the performance 
of these biological functions.3,25

Multiple regulatory factors con-
trol appropriate absorption, uptake, 
and recycling of iron, which collec-
tively maintain iron homeostasis  
(table 1).9,25,27,36 Hepcidin is a regula-
tory protein manufactured in the liver 
with properties that include control of 
the absorption and release of iron.27 For 
example, hepcidin targets ferroportin 
for degradation, which impairs the flow 
of iron from cells into the systemic cir-
culation.9 Elevated levels of hepcidin 
appropriately decrease iron absorption 
with increasing levels of iron in the 
plasma and liver; however, such levels 
also are increased in inflammatory con-
ditions, renal disease, and cancer, thus 
adversely affecting iron metabolism.27,36 
Release of hepcidin has been described 
in association with daily oral iron ad-
ministration, a circumstance that has 
potential clinical implications when 
designing ideal oral iron replacement 
regimens (see “Treating the cause of the 
HMB” on page S6).9,27

Of the body’s iron, one-fourth is 
bound to ferritin, an intracellular gly-
coprotein that can be measured in 
serum.26,27 Serum ferritin is generally 
an indicator of iron stores and, con-
sequently, low ferritin levels are usu-
ally indicative of ID in the absence of 
inflammation.25 The utility of ferritin 
measurement diminishes in those with 
chronic conditions such as kidney or 
inflammatory bowel disease (IBD).27 
Other key molecular components of 
iron physiology include ferroportin 
and transferrin.25 Ferroportin is a trans-
membrane protein that exports iron 

from cells like enterocytes and macro-
phages into the circulation; whereas 
transferrin is the iron-binding protein 
primarily responsible for systemic  
iron transport.25 

Anemia is a decrease in Hb level with 
a corresponding reduced quantity of 
erythrocytes that typically display a 
spectrum of morphological changes.25 

The threshold for diagnosing anemia 
in women is Hb <12 g/dL.25 There are 
many causes of anemia, including can-
cer, B

12
 or folate deficiencies, and hemo-

lysis; however, ID is the most common 
cause and accounts for approximately 
50% of cases worldwide.1,25,29 The 
causes of IDA are multifactorial and 
can include poor iron absorption due 
to inflammatory conditions (eg, chronic 
kidney disease, IBD, heart failure), an 
iron-poor diet, bleeding in the intestinal 
tract, and HMB.25,29 Individuals with ID 
have insufficient iron to meet the body’s 
biological requirements. Functional ID 
occurs when there are adequate iron 
stores, but insufficient mobilization of 
erythroid iron despite increased de-
mand.25 Absolute ID occurs when the 
iron stores are depleted; when severe 
enough, erythropoiesis is inhibited.27 
Absolute ID can occur when there is 
excessive blood loss such as in the set-
ting of HMB.27

ID is clinically distinct from anemia 
(ID can occur without anemia and vice 
versa).25 IDA, a late consequence of ID, 
occurs when the anemia is caused by 
depressed levels of total body iron.25,36  

Distinguishing ID, IDA, and other 
causes of anemia are vital to appropri-
ate clinical decision making. figure 1 
illustrates the differences between nor-
mal iron status, ID, and IDA using key 
assessment parameters.37 Although the 
causes of ID and IDA are multifactorial, 
we focus on iron depletion due to blood 
loss through the symptom of HMB.

HMB and IDA: Signs, symptoms,  
and laboratory evaluation

figure 2 outlines the diagnostic 
workup of patients with HMB suspected 
of having ID or IDA. Regardless of the 
presence of symptoms, patients should 
be treated to reduce or prevent contin-
ued iron loss. Patients should be eval-
uated to determine the cause of HMB 
using a structured approach based on 
the 2 FIGO AUB systems (figure 3).8,17

The elements of FIGO AUB System 1  
require obtaining a detailed menstrual 
history that includes cycle length in 
days (normal is 24–38 days); regu-
larity (shortest to longest cycle vari-
ation normally ≤7–9 days); duration  
(>8 days is prolonged); and volume as 

FIGURE 1  Iron parameters25,37

Abbreviations: ID, iron deficiency; IDA, iron deficiency anemia; TSAT, transferrin saturation. 
Adapted from Crichton R, Danielson BG, Geisser P. Iron therapy with special emphasis of  
IV administration. 4th ed. Bremen, Germany: Uni-Med Verlag AG; 2008.

Plasma ferritin (ng/mL) 20–200 <30 <10

TSAT (%) >16 to <45 ≥16 <16

Erythrocyte morphology Normal Normal
Normal/

Microcytic 
hypochromic

Storage iron (ferritin)

Transport iron (TSAT)

Erythrocyte iron

NORMAL 
IRON STORES

ID IDA

Iron deficiency Anemia
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FIGURE 2  Diagnostic and  
treatment algorithm for  
IDA in women with  
chronic HMB

Abbreviations: CBC, complete blood 
count; FIGO, International Federation 
of Gynecology and Obstetrics;  
Hb, hemoglobin; HMB, heavy 
menstrual bleeding; ID, iron 
deficiency; IDA, iron deficiency 
anemia; IV, intravenous; MCV, mean 
corpuscular volume; TSAT, transferrin 
saturation. 

a	�It is reasonable to order ferritin and 
TSAT upfront. These tests may 
not be necessary for diagnosis 
depending on the individual patient.

b	�Monitor response to therapy 
and adjust medical therapy for 
nonresponse.

c	�If elective surgery is scheduled in 
<14 days, consider rescheduling 
until Hb ≥11 g/dL. If delay is 
not feasible because of urgency 
or emergency, consider other 
treatment options.

d	�Patients achieving an adequate 
response (Hb increase of 1 g/dL) 
continue oral iron for 2 to 3 months 
until Hb >12 g/dL.

e	�An Hb increase >1 g/dL is 
considered a reasonable response.
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determined by the patient.8 Volume that 
is excessive to the point that it interferes 
with QoL is considered heavy, even if it 
does not meet the traditional research 
definition of 80 mL per menses and 
regardless of the presence or absence 
of ID or IDA.8 The menstrual history is 
not adequately evaluated by answers 
such as “my periods are normal,” or 
“regular” as many women with HMB 
may have normalized their bleeding 
volume based on previous mislead-
ing family or HCP feedback, and have 
compensated for excessive bleeding 
with lifestyle-altering behaviors such 
as social avoidance, use of large pads, 
and alterations in attire. The terms reg-
ular or irregular can have a spectrum of  

meanings for women beyond those  
perceived by a provider. Therefore, it  
is better to identify the typical range 
of cycle length and period duration 
in days. Even if a woman believes her 
flow is normal, but her medical his-
tory suggests it is excessive, an evalu-
ation should be initiated to assess her  
Hb level.8

The System 2 investigation is, in large 
part, directed by the System 1 evalua-
tion. However, for those with normal 
cycle length, regularity, and HMB, the 
investigator should liberally use appro-
priate uterine imaging techniques and 
evaluate for coagulopathy as indicated 
by the structured history.8,17

The signs and symptoms of IDA  
may depend on the severity of iron 
depletion. Patients with mild to mod-
erate IDA may be asymptomatic. When 
symptoms do occur, they can range 
from mild to severe and may include 
headache, fatigue, pica, weakness, ex-
ertional dyspnea, hair loss, brittle nails, 
cold insensitivity, and restless leg.26,36  
A diagnostic challenge of IDA is that 
many of its signs and symptoms also 
occur in patients with other types  
of anemia. 

The diagnosis of IDA is laboratory-
based and comprises measurements 
of Hb, serum ferritin, and transferrin 
saturation (TSAT).29 An initial complete 

FIGURE 3  The 2 FIGO systems for normal and abnormal uterine bleeding symptoms  
and classification of causes of abnormal uterine bleeding in the reproductive years8

Parameter 

Frequency Absent (no bleeding) = amenorrhea 

Infrequent (>38 days) 

Normal (≥24 to ≤38 days) 

Frequent (<24 days) 

Duration Normal (≤8 days) 

Prolonged (>8 days) 

Regularity Normal or “Regular” (shortest to 
longest cycle variation: ≤7–9 days)a 

Irregular (shortest to longest  
variation: ≥8–10 days)a 

Flow Volume 
(patient 
determined) 

Light 

Normal 

Heavy 

Polyp

Adenomyosis

Leiomyoma     
Submucous

Other

Malignancy & hyperplasia

Coagulopathy

Ovulatory dysfunction

Endometrial

Iatrogenic

Not otherwise classified

Leiomyoma subclassification system

NORMAL ABNORMAL

Intermenstrual  
Bleeding (IMB) 
Bleeding 
between 
cyclically 
regular onset  
of menses

None 

Frequent (<24 days) 

Cyclic 
(Predictable) 

Early Cycle 

Mid Cycle 

Late Cycle 

Unscheduled 
Bleeding on 
Progestin 
± Estrogen 
Gonadal 
Steroids 
(birth control 
pills, rings, 
patches, or 
injections)

None 

Frequent (<24 days) 

Cyclic 
(Predictable) 

Early Cycle 

Mid Cycle 

Late Cycle 

A: FIGO AUB System 1.  
The system for definition and nomenclature.

B: FIGO AUB System 2.   
The PALM-COEIN system for classification of causes of AUB.

1

43
2-5

6

0

2
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7
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0 Pedunculated 
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1 <50% intramural

2 ≥50% intramural
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5 Subserosal  
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respectively.

Abbreviation: FIGO, International Federation of Gynecology and Obstetrics. 
a�The available evidence suggests that, using these criteria, the normal range (shortest to longest) varies with age: 18–25 y, ≤9 d; 26–41 y, ≤7 d;  
and for 42–45 y, ≤9 d.



S6     October 2019     |     Supplement to OBG Management

blood count (CBC) should be ordered to 
determine Hb levels. If the patient has 
Hb levels ≥12 g/dL, then she does not 
have anemia but may have ID.25 If the 
Hb is <12 g/dL,ferritin and TSAT levels 
should be obtained. Serum ferritin levels 
<10 ng/mL (or creatinine clearance) 
and TSAT<16% are consistent with 
IDA.9 Microcytosis also can be an indi-
cator of IDA, so if Hb levels are <12 g/dL 
and there is microcytosis, ferritin and 
TSAT should be measured.9 Depend-
ing on the patient’s clinical scenario, it  
may be appropriate to order folate, 
B

12
, and total iron-binding capacity  

to distinuish IDA from other causes  
of anemia.

Treatment recommendations for 
women with HMB-associated IDA 

Treating the cause of the HMB

Women with HMB and IDA require 
a combined approach of medical and 
surgical measures aimed at cessation 
or reduction in blood loss of uterine 
origin and repletion of iron stores  
(figure 2). For women with the symp-
tom of HMB, the FIGO-based evalu-
ation will have identified one or a 
combination of the potential causes 
found in System 2, the PALM-COEIN 
diagnostic system.8,17 Depending on 
the identified cause or causes, medical 

therapy can promptly and effectively 
reduce or stop HMB. In many cases, 
medical therapy results in amenor-
rhea, and, even if surgery is ultimately 
chosen, will facilitate attaining an Hb 
level commensurate with the optimal 
reduction in perioperative morbidity 
without the need for blood transfusion.  

Examples of medical therapies di-
rected at the cause include use of non
steroidal anti-inflammatory drugs, 
tranexamic acid, combined hormon
al contraceptives, and progestin-only 
methods such as the levonorgstrel‑ 
releasing intrauterine system.38,39 For  
attaining amenorrhea, the adminis
tration of a gonadotropin-releasing 
hormone agonist has been shown to 
facilitate the repletion of iron stores 
and is appropriate at least for women 
planning surgery.40 Attaining preop
erative amenorrhea is an important 
consideration for those women with 
IDA who select procedural approaches 
to the treatment of the cause of their 
HMB. This may be due to ineffective-
ness or intolerance or, in the case of 
submucous leiomyomas, because of a 
short-term desire for fertility. 

Treating IDA	

Rarely, blood transfusion may be 
required in specific cases of acute 

hemorrhage and hemodynamic in
stability. The first-line treatment option 
for IDA is orally administered iron 
because it is usually safe, inexpensive, 
and readily available. Patients taking 
oral iron should be monitored peri
odically to ensure compliance and 
that the approach is both effective and  
well tolerated.

Clinicians should be aware of the po-
tential challenges with oral iron. First, 
20% to 40% of patients taking oral iron 
may experience side effects, including 
nausea, vomiting, constipation, and an 
undesirable metallic taste.9,25,41 Antici-
pating gastrointestinal problems, many 
physicians will routinely recommend 
stool softeners when they prescribe 
oral iron. The frequency of side effects 
rises with increasing dose. The reported 
adherence rates for oral iron therapy 
range from 40% to 60%.41 As some  
patients will tolerate one oral formula-
tion better than others, it is reasonable 
to consider alternating formulations  
if iron intolerance is an issue. 

A real problem is that daily multi
dose oral iron therapy increases 
hepcidin levels, thereby decreasing 
iron absorption.42 Historically, the 
recommended daily dose comprised 
150 to 200 mg of oral elemental iron; 

FIGURE 4  Rapid IV is more effective than oral iron therapy in correcting 
anemia and replenishing iron stores10

Abbreviations: BL, baseline; FCM, ferric carboxymaltose; Hb, hemoglobin; IV, intravenous.

Adapted from Van Wyck DB, et al. Transfusion. 2009;49:2719-2728.

174 anemic women (Hb ≤10 g/dL) within 10 days postpartum received either IV FCM (≤1,000 mg over 15 minutes, repeated weekly to 
achieve a total calculated replacement dose) or ferrous sulfate (FeSO4) 325 mg orally 3 times daily for 6 weeks. Hb was evaluated at 
intervals for the following 42 days.
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however, recent data from 2 open- 
label, randomized controlled trials 
strongly suggest that absorption of iron 
may be enhanced by the use of single 
doses on alternate days.42,43 Follow-up 
at the end of a 2-week trial will guide 
further recommendations. Patients 
achieving increased Hb (≥1 g/dL over  
2 weeks) should continue oral iron 
to the target Hb (≥12 g/dL), ferritin  
(≥30–50 μg/L), and TSAT (>20%).9,25,44 

Intravenous (IV) iron is an option 
for patients who do not achieve the 
Hb target with oral iron (either due to 
intolerance or inadequate response) 
or when rapid repletion is necessary 
(eg, short interval to surgery and severe 
IDA not requiring transfusion). A 2 g/dL 
increase in Hb is more likely within 
4 weeks of starting IV iron than with 
orally administered iron. In patients 
with HMB-associated IDA, rapid ad-
ministration of large doses of IV iron 
has been shown to be more effective 
than oral iron therapy in correcting 
anemia and replenishing iron stores 
(figure 4).10

When selecting an IV iron agent, 
the provider should consider the risk–
benefit profile of IV iron products. 
Historically, the most severe risk is 
anaphylaxis, an adverse event generally 
related to high-molecular-weight iron 
dextran products, now no longer avail-
able.45 The risk for anaphylaxis has been 
greatly diminished with the develop-
ment of newer, low-molecular-weight 

and non–dextran-containing IV iron 
formulations that have been approved 
specifically for IDA (table  2).11-15 Some 
IV iron preparations require fewer infu-
sions and can replenish iron stores in 
1 or 2 doses, an approach that reduces 
the number of visits, thereby decreasing 
office or institutional utilization.

Follow-up/Monitoring 

Follow-up for the woman with the 
symptom of HMB and the diagnosis of 
IDA can be complicated. If the patient 
has acute HMB, it will be necessary 
to have short-term follow-up to de-
termine response, and the need for 
potential alternate therapy if the ther-
apeutic effect is inadequate. For those 
with chronic HMB, such as AUB-A, 
-C, -O, or -E, it may take several weeks 
to months to determine the impact of 
medical interventions. Consequently, 
follow-up regimens are dependent on 
cause. However, monitoring therapy 
for IDA is separate and should follow 
a prescribed approach.

Regular follow-up for patients pre-
scribed iron therapy to treat IDA is 
required to assess efficacy and tolera-
bility. The frequency of monitoring after 
initiating therapy for IDA depends on 
several factors, including whether the 
underlying cause of anemia was cor-
rected, the baseline iron levels, and the 
selected treatment. All patients should 
be advised to immediately report the 
following causes of intolerance to 

their physician: nausea, black stools, 
diarrhea, constipation, vomiting, and  
abdominal discomfort. 

Attaining a normal Hb is the primary 
treatment target of iron replacement 
therapy for IDA. As previously stated, 
patients on oral therapy should be con-
sidered for a short-interval follow-up in 
about 2 weeks to determine tolerance 
and response to therapy.44 Such visits 
should include a CBC and laboratory as-
sessments of iron parameters as well as 
symptom and compliance evaluation. 
For women, complete correction of Hb 
is a level that is 12 g/dL. If the patient 
does not achieve a 1 g/dL increase in 
iron in the first 2 weeks, she is unlikely 
to reach the desired target. When the 
patient on oral iron replacement fails 
to reach the short-term target, the clini-
cian should identify potential reasons, 
which typically include the wrong dose 
or administration schedule, difficulties 
with absorption, and intolerance due 
to undesirable side effects or contin-
ued blood loss.29 If there is intolerance 
to iron, and changing formulations is 
unsuccessful, IV iron therapy should 
be selected. In all patients, iron therapy 
(either IV or oral) should be continued 
beyond normalization of Hb levels and 
until the iron stores are replete.

Patients on IV therapy do not neces
sarily require less frequent follow-up. 
The frequency will depend on the 
clinical scenario and whether short 
interval treatment was initiated for 

TABLE 2	 IV iron formulations currently available in the United States11-15

Abbreviation: IV, intravenous.
a�FDA-approved prescribing information contains a black box warning on anaphylactic-type reactions, including fatalities, which have followed the parenteral 
administration of iron dextran injection.

b��FDA approved for iron deficiency and not specifically indicated for iron deficiency anemia.

Preparation Product name 
(approval year) Dosing and administration

Iron dextrana,b INFeD (1974) Test dose; slow infusion <50 mg/min; 100 mg/dose

Ferric gluconate in sucrose Ferrlecit (1999) 125 mg slow infusion/injection

Iron sucrose Venofer (2000) Slow infusion 100–200 mg

Ferumoxytola Feraheme (2009) 510 mg over 15+ minutes

Ferric carboxymaltose Injectafer (2013)

For patients >50 kg (110 lb): 750 mg either as a slow IV push (100 mg/min)  
or an IV infusion over 15+ minutes
For patients <50 kg (110 lb): Injectafer can be administered in 2 doses 
separated by at least 7 days with each dose given as 15 mg/kg body weight
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impending surgery or severe IDA. 
Patients who do not respond to IV 
therapy should be referred to colleagues 
in hematology, internal medicine, or 
nephrology for further evaluation and 
coordinated anemia management. 

Once the desired response is ob-
tained, prevention strategies should 
be considered in the context of the pa-
tient’s clinical situation. For example, 
if there has been a medical or surgical 
correction of the HMB symptoms, the 
clinician should evaluate the need for 
further iron supplementation or ther-
apy. For patients with a questionable 
HMB result, or for those resistant to 
HMB-related therapy, prevention strat-
egies for reoccurrence of IDA include a 
regular follow-up schedule commensu-
rate with response to HMB therapy and 
response to iron replacement.

Summary and future  
recommendations

The assessment of iron status, diag
nosis of IDA, and treatment of both the 
underlying cause of HMB and asso
ciated ID involve a multidisciplinary 
approach that often begins with the 
obstetrician/gynecologist. Currently, 
there are no guidelines created or en
dorsed by US obstetrical and gyne
cological societies or organizations 
that focus on the management of IDA 
in patients with the symptom of HMB. 
Appropriately designed, evidence-
based guidelines are urgently needed 
to address diagnosis and treatment for 
the underlying cause of HMB, appro
priate treatment options for IDA, and 
appropriate follow-up. Such guide
lines should include recommenda
tions for transition from oral to IV iron, 

identification of possible causes of 
nonresponse to IV iron, and directions 
for gynecologic referral to hematologists 
or other appropriate specialists. The 
authors hope this article has provided 
the obstetrician/gynecologist with new 
insights into IDA and its relationship 
to AUB in general, including the often-
normalized symptom of HMB, as well 
as newer and safer therapies for the 
repletion of iron stores. They also urge 
societies such as the American College 
of Obstetricians and Gynecologists to 
develop interdisciplinary, evidence-
based clinical practice guidelines to 
optimize care of patients with HMB 
and associated ID and IDA. 

References
	 1.	� World Health Organization. The global prevalence of anaemia in 2011. Geneva, 

Switzerland: Author. https://www.who.int/nutrition/publications/micronutrients/global_
prevalence_anaemia_2011/en/. Accessed August 22, 2019.

	 2.	� Liu Z, Doan QV, Blumenthal P, Dubois RW. A systematic review evaluating health-related 
quality of life, work impairment, and health-care costs and utilization in abnormal uterine 
bleeding. Value Health. 2007;10(3):183-194.

	 3.	� Fraser IS, Mansour D, Breymann C, Hoffman C, Mezzacasa A, Petraglia F. Prevalence of 
heavy menstrual bleeding and experiences of affected women in a European patient 
survey. Int J Gynaecol Obstet. 2015;128(3):196-200.

	 4.	 �Patterson AJ, Brown WJ, Powers JR, Roberts DC. Iron deficiency, general health and 
fatigue: results from the Australian Longitudinal Study on Women’s Health. Qual Life Res. 
2000;9(5):491-497.

	 5.	� Bruner AB, Joffe A, Duggan AK, Casella JF, Brandt J. Randomised study of cognitive 
effects of iron supplementation in non-anaemic iron-deficient adolescent girls. Lancet. 
1996;348(9033):992-996.

	 6.	 �Beard JL, Hendricks MK, Perez EM, et al. Maternal iron deficiency anemia affects 
postpartum emotions and cognition. J Nutr. 2005;135(2):267-272.

	 7.	� Rowland TW, Deisroth MB, Green GM, Kelleher JF. The effect of iron therapy on the 
exercise capacity of nonanemic iron-deficient adolescent runners. Am J Dis Child. 
1988;142(2):165-169.

	 8.	� Munro MG, Critchley HOD, Fraser IS, FIGO Menstrual Disorders Committee. The two FIGO 
systems for normal and abnormal uterine bleeding symptoms and classification of causes 
of abnormal uterine bleeding in the reproductive years: 2018 revisions.  
Int J Gynaecol Obstet. 2018;143:393-408.

	 9.	� Friedman AJ, Shander A, Martin SR, et al. Iron deficiency anemia in women: a practical 
guide to detection, diagnosis, and treatment. Obstet Gynecol Surv. 2015;70(5):342-353.

	 10.	� Van Wyck DB, Martens MG, Seid MH, Baker JB, Mangione A. Intravenous ferric 
carboxymaltose compared with oral iron in the treatment of postpartum anemia:  
a randomized controlled trial. Obstet Gynecol. 2007;110(2 Pt 1):267-278.

	 11.	� Injectafer [package insert]. Shirley, NY: American Regent, Inc.; 2018.
	 12.	� Feraheme [package insert]. Waltham, MA: AMAG Pharmaceuticals, Inc.; 2009.
	 13.	� Venofer [package insert]. Shirley, NY: American Regent, Inc.; 2019.
	 14.	� INFeD [package insert]. Madison, NJ: Allergan USA, Inc.; 2018.
	 15.	 �Ferrlecit [package insert]. Bridgewater, NJ: sanofi-aventis U.S.; 2011.
	 16.	� National Institute for Health and Clinical Excellence. Heavy menstrual bleeding: 

assessment and management. NG88. Updated November 2018. http://www.nice.org.uk/
guidance/ng88. Accessed September 11, 2019.

	 17.	� Munro MG, Critchley HO, Broder MS, Fraser IS, FIGO Working Group on Menstrual Disorders. 
FIGO classification system (PALM-COEIN) for causes of abnormal uterine bleeding in 
nongravid women of reproductive age. Int J Gynaecol Obstet. 2011;113(1):3-13.

	 18.	� National Institute for Health and Clinical Excellence. Heavy menstrual bleeding. In: National 
Institute for Health and Clinical Excellence: guidance. London, UK: RCOG Press; 2007.

	 19.	� Schoep ME, Nieboer TE, van der Zanden M, Braat DDM, Nap AW. The impact of menstrual 
symptoms on everyday life: a survey among 42,879 women. Am J Obstet Gynecol. 
2019;220(6):569.e1-569.e7.

	 20.	� Ju H, Jones M, Mishra G. The prevalence and risk factors of dysmenorrhea. Epidemiol 
Rev. 2014;36:104-113.

	 21.	� Hallberg L, Hogdahl AM, Nilsson L, Rybo G. Menstrual blood loss—a population study. 
Variation at different ages and attempts to define normality. Acta Obstet Gynecol Scand. 
1966;45(3):320-351.

	 22.	� Nelson AL, Ritchie JJ. Severe anemia from heavy menstrual bleeding requires heightened 
attention. Am J Obstet Gynecol. 2015;213(1):97.e7-97.e6.

	 23.	� Schoep ME, Adang EMM, Maas JWM, De Bie B, Aarts JWM, Nieboer TE. Productivity  
loss due to menstruation-related symptoms: a nationwide cross-sectional survey among  
32 748 women. BMJ Open. 2019;9(6):e026186.

	 24.	� Matteson KA, Raker CA, Clark MA, Frick KD. Abnormal uterine bleeding, health status,  
and usual source of medical care: analyses using the Medical Expenditures Panel Survey. 
J Womens Health (Larchmt). 2013;22(11):959-965.

	 25.	 �Camaschella C. Iron-deficiency anemia. N Engl J Med. 2015;372(19):1832-1843.
	 26.	 �Percy L, Mansour D, Fraser I. Iron deficiency and iron deficiency anaemia in women.  

Best Pract Res Clin Obstet Gynaecol. 2017;40:55-67.
	 27.	� Goodnough LT, Nemeth E, Ganz T. Detection, evaluation, and management of iron-

restricted erythropoiesis. Blood. 2010;116(23):4754-4761.
	 28.	� Andrews NC. Disorders of iron metabolism. N Engl J Med. 1999;341(26):1986-1995.
	 29.	 �Short MW, Domagalski JE. Iron deficiency anemia: evaluation and management.  

Am Fam Physician. 2013;87(2):98-104.
	 30.	�� Richards T, Musallam KM, Nassif J, et al. Impact of preoperative anaemia and 

blood transfusion on postoperative outcomes in gynaecological surgery. PLoS One. 
2015;10(7):e0130861.

	 31.	� Cote I, Jacobs P, Cumming D. Work loss associated with increased menstrual loss  
in the United States. Obstet Gynecol. 2002;100(4):683-687.

	 32.	� Frick KD, Clark MA, Steinwachs DM, et al. Financial and quality-of-life burden of 
dysfunctional uterine bleeding among women agreeing to obtain surgical treatment. 
Womens Health Issues. 2009;19(1):70-78.

	 33.	� Cote I, Jacobs P, Cumming DC. Use of health services associated with increased 
menstrual loss in the United States. Am J Obstet Gynecol. 2003;188(2):343-348.

	 34.	� Perez EM, Hendricks MK, Beard JL, et al. Mother-infant interactions and infant 
development are altered by maternal iron deficiency anemia. J Nutr. 2005;135(4): 
850-855.

	 35.	 �Murray-Kolb LE, Beard JL. Iron deficiency and child and maternal health. Am J Clin Nutr. 
2009;89(3):946S-950S.

	 36.	 �Friedman AJ, Chen Z, Ford P, et al. Iron deficiency anemia in women across the life span. 
J Womens Health (Larchmt). 2012;21(12):1282-1289.

	 37.	� Crichton R, Danielson BG, Geisser P. Iron therapy with special emphasis on intravenous 
administration. 4th ed. Bremen, Germany: UNI-MED Verlag AG; 2008.

	 38.	� Kingman CE, Kadir RA, Lee CA, Economides DL. The use of levonorgestrel-releasing 
intrauterine system for treatment of menorrhagia in women with inherited bleeding 
disorders. BJOG. 2004;111(12):1425-1428.

	 39.	� Bitzer J, Heikinheimo O, Nelson AL, Calaf-Alsina J, Fraser IS. Medical management of 
heavy menstrual bleeding: a comprehensive review of the literature. Obstet Gynecol Surv. 
2015;70(2):115-130.

	 40.	� Stovall TG, Muneyyirci-Delale O, Summitt RL Jr, Scialli AR. GnRH agonist and iron versus 
placebo and iron in the anemic patient before surgery for leiomyomas: a randomized 
controlled trial. Leuprolide Acetate Study Group. Obstet Gynecol. 1995;86(1):65-71.

	 41.	� Cancelo-Hidalgo MJ, Castelo-Branco C, Palacios S, et al. Tolerability of different oral iron 
supplements: a systematic review. Curr Med Res Opin. 2013;29(4):291-303.

	 42.	� Stoffel NU, Cercamondi CI, Brittenham G, et al. Iron absorption from oral iron supplements 
given on consecutive versus alternate days and as single morning doses versus twice-
daily split dosing in iron-depleted women: two open-label, randomised controlled trials. 
Lancet Haematol. 2017;4(11):e524-e533.

	 43.	 �Alleyne M, Horne MK, Miller JL. Individualized treatment for iron-deficiency anemia in 
adults. Am J Med. 2008;121(11):943-948.

	 44.	 �Okam MM, Koch TA, Tran MH. Iron supplementation, response in iron-deficiency anemia: 
analysis of five trials. Am J Med. 2017;130(8):991.e1-991.e8.

	 45.	�� Wang C, Graham DJ, Kane RC, et al. Comparative risk of anaphylactic reactions 
associated with intravenous iron products. JAMA. 2015;314(19):2062-2068.


