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ABSTRACT

Introduction: Up to one-third of women of
reproductive age experience heavy menstrual
bleeding (HMB). HMB can give rise to iron
deficiency (ID) and, in severe cases, iron-defi-
ciency anemia (IDA).
Aim: To review current guidelines for the
management of HMB, with regards to screening
for anemia, measuring iron levels, and treating
ID/IDA with iron replacement therapy and non-
iron-based treatments.
Methods: The literature was searched for Eng-
lish-language guidelines relating to HMB pub-
lished between 2010 and 2020, using the
PubMed database, web searching, and retrieval
of clinical guidelines from professional
societies.

Results: Overall, 55 guidelines mostly origi-
nating from North America and Europe were
identified and screened. Twenty-two were
included in this review, with the majority (16/
22) focusing on guidance to screen women
with HMB for anemia. The guidance varied
with respect to identifying symptoms, the
criteria for testing, and diagnostic hemoglo-
bin levels for ID/IDA. There was inconsistency
concerning screening for ID, with 11/22
guidelines providing no recommendations for
measurement of iron levels and four con-
trasting guidelines explicitly advising against
initial assessment of iron levels. In terms of
treatment, 8/22 guidelines provided guidance
on iron therapy, with oral iron administration
generally recommended as first-line treatment
for ID and/or IDA. Four guidelines recom-
mended intravenous iron administration for
severe anemia, in non-responders, or before
surgery. Three guidelines provided hemoglo-
bin thresholds for choosing between oral or
intravenous iron treatment. Four guidelines
discussed the use of transfusion for severe
IDA.
Conclusion: Many of the guidelines for
managing HMB recognize the importance of
treating anemia, but there is a lack of consensus
in relation to screening for ID and use of iron
therapy. Consequently, ID/IDA associated with
HMB is likely to be underdiagnosed and
undertreated. A consensus guidance, covering
all aspects of screening and management of ID/
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IDA in women with HMB, is needed to optimize
health outcomes in these patients.

PLAIN LANGUAGE SUMMARY

Women who bleed heavily during menstrua-
tion are at risk of iron deficiency and anemia.
This can have a negative effect on the well-be-
ing of women and can cause serious complica-
tions after surgery. Iron is an important part of
the hemoglobin in red blood cells that carries
oxygen around the body. Bleeding causes iron
to be lost from the body. If there is heavy blood
loss, iron stores in the body can become low,
leading to iron deficiency. If the iron deficiency
is severe enough to impair red blood cell pro-
duction, iron-deficiency anemia can develop.
We reviewed the current guidelines for the care
of women with heavy menstrual bleeding,
focusing on the detection and treatment of iron
deficiency and anemia. Most guidelines include
routine testing for anemia. Fewer guidelines
consider measuring iron levels. Not all the
guidelines include advice on the best way to
treat iron deficiency and anemia. For those that
do, the recommendations vary and sometimes
offer conflicting advice. There is little agree-
ment on when to give iron therapy, and whe-
ther this should be given by mouth or by
infusion. A lack of clear guidance on detecting
and treating iron deficiency and anemia caused
by heavy menstrual bleeding puts women at risk
of being undiagnosed and untreated. To address
these concerns, the authors recommend the
development of consensus guidelines. These
should contain comprehensive recommenda-
tions on all aspects of the diagnosis and man-
agement of iron deficiency and anemia in
women with heavy menstrual bleeding.

Keywords: Anemia; Clinical guidelines;
Gynecology; Heavy menstrual bleeding; Iron
deficiency; Iron-deficiency anemia; Iron
treatment; Patient blood management;
Women’s health

Key Summary Points

Iron deficiency (ID) and iron-deficiency
anemia (IDA) can affect the health and
quality of life of women with heavy
menstrual bleeding (HMB).

While anemia is frequently found in this
patient group, this review of international
guidelines for the management of HMB
highlights inconsistencies in the diagnosis
and management of IDA, and few
guidelines adequately address the need to
assess and treat ID.

It is proposed that the principles of patient
blood management (PBM) in surgical
settings could be applied to optimize the
care of women with HMB.
Recommendations to correct ID/IDA and
treat the underlying cause of the excessive
bleeding in patients with HMB reflect the
PBM principles to treat anemia before
surgery and minimize blood loss during
surgery.

More harmonized, ‘‘global’’ consensus
guidelines covering all aspects of
managing ID and IDA in women with
HMB should be developed as an example
of good practice for the management of
this condition.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide and plain language
summary, to facilitate understanding of the
article. To view digital features for this article go
to https://doi.org/10.6084/m9.figshare.
13193969.

INTRODUCTION

Heavy menstrual bleeding (HMB) can be
defined objectively as a total blood loss per
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menstrual cycle that regularly exceeds 80 mL
[1]. However, a definition requiring quantifica-
tion of blood loss is only useful for research
studies and accurate assessment of menstrual
blood flow is difficult. Validated pictorial blood
loss assessment charts have been developed, but
these are recommended for use in research
studies only and have limited value in clinical
care [2, 3]. The UK-based National Institute for
Health and Care Excellence (NICE) has there-
fore suggested that HMB should also be diag-
nosed when there is regularly excessive
menstrual blood loss that ‘‘affects the physical,
social, emotional or material quality of life of
the patient’’ [4, 5]. HMB is estimated to affect
approximately 18–38% of women of reproduc-
tive age and may increase in prevalence for
women approaching menopause [6–12]. How-
ever, there is considerable variability in the
reporting of HMB, and the condition is likely to
be underdiagnosed [6, 13].

Heavy blood loss from menstruation can
lead to depletion of iron stores, resulting in iron
deficiency (ID) [14]. Prolonged blood loss, such
as a menses duration of more than 7 days, or
moderate blood loss in combination with an
iron-deficient diet, such as often occurs in
adolescents and vegans, can also contribute to
the risk of depleted iron stores in women
[15–17]. Women with HMB lose on average five
to six times more iron per menstrual cycle than
women with a normal blood loss, resulting in
totally depleted iron stores [12]. Iron plays a key
role in many physiological processes, including
energy production, respiration, DNA synthesis
and repair, myocyte function, and cell division
[18]. More than two-thirds of the body’s iron is
bound as hemoglobin (Hb) within erythroid
precursors and mature red blood cells (RBCs)
[19]. Severe ID can therefore lead to a fall in Hb
levels, impairing RBC production, which in turn
gives rise to normocytic or microcytic hypo-
chromic anemia [20]. The World Health Orga-
nization (WHO) defines anemia in non-
pregnant women (age C 15 years) as a Hb con-
centration below 12.0 g/dL [21]. ID is the most
common cause of anemia and accounts for
more than 60% of anemia cases worldwide,
with preschool children and girls and women of
reproductive age particularly affected [22, 23].

Some 30% of adolescents and women with HMB
have been found to have ID (serum fer-
ritin B 15 ng/mL) and 60% iron-deficiency
anemia (IDA) [6, 24].

Mild-to-moderate IDA can be asymptomatic.
When symptoms are present, they commonly
include fatigue, weakness, and shortness of
breath [18]. Other symptoms may include
headache, pica, hair loss, brittle nails, cold
insensitivity, and restless leg syndrome [5, 25].
ID can lead to similar symptoms, and treatment
of ID with iron therapy has been shown to
improve physical activity and quality of life in
patients predisposed to ID due to underlying
chronic conditions, such as those with heart
failure and inflammatory disease [26–28].

IDA can significantly impair quality of life
for women [29], and can lead to reduced cog-
nitive ability and reduced productivity at work
[30, 31], as well as increased utilization of
healthcare resources [32]. Notably, isolated ID
has also been shown to impair cognitive and
physical performance in women, and exacer-
bate fatigue, with the impairments reversed by
iron therapy [33–35].

IDA prior to surgery is a risk factor for post-
surgical morbidity and mortality, including
increased risk of infections, major bleeding,
average hospital length of stay, and periopera-
tive blood transfusion in patients of all ages and
geographic regions [36–42]. Although less
commonly investigated, preoperative ID irre-
spective of the presence of anemia has been
shown to increase the incidence of postopera-
tive mortality, serious adverse events, major
cardiac and cerebrovascular events, and use of
allogeneic blood transfusions; it also prolongs
the length of hospital stay in patients under-
going cardiac surgery [40]. Studies have shown
that treatment of ID/IDA prior to surgery can
reduce the required number of post-treatment
blood transfusions while simultaneously
improving hematological parameters [43, 44].
Anemia poses particular challenges when
women undergo surgery, particularly for the
treatment of their HMB: around 23% of women
scheduled for an elective hysterectomy or
myomectomy have anemia [39]. Data from an
analysis of more than 12,000 women undergo-
ing gynecological surgery in the USA showed
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that operative morbidity and mortality were
increased in those with anemia [36]. Notably,
the risks associated with preoperative anemia
were not eliminated by perioperative transfu-
sions [36].

Evidence suggests that the diagnosis and
effective treatment of ID/IDA in patients with
HMB improves health outcomes and quality of
life. Iron therapy in menstruating women with
ID has been shown to reduce fatigue levels
[45, 46], while in patients with ID or IDA,
intravenous (IV) iron treatment prior to hys-
terectomy reduced the prevalence of postoper-
ative anemia and utilization of postoperative
blood transfusion compared with no iron
treatment [47].

There are a number of national and inter-
national guidelines providing recommenda-
tions for the management of HMB. In this
review, we describe the current recommenda-
tions for managing ID and IDA in patients with
HMB and identify any gaps where clinical
guidance is lacking, or further consensus is
required.

LITERATURE SEARCH
METHODOLOGY

We conducted a literature review to identify
guidelines for the management of HMB and
evaluated them with regards to screening for
anemia and iron status, and managing ID and
IDA with iron replacement therapy and non-
iron-based treatments.

The literature was searched for all English-
language guidelines relating to HMB that were
published between 2010 and 2020, using the
PubMed database and supplemented with web
searching and retrieval of clinical guidelines
from professional societies. The PubMed search
strategy combined free text and Medical Subject
Headings (MeSH) terms related to HMB with
search terms to select for guideline articles. The
specific terms used were ‘‘heavy menstrual
bleeding,’’ ‘‘abnormal uterine bleeding,’’ ‘‘men-
orrhagia,’’ (‘‘menstrua*’’ AND (‘‘bleed*’’ OR
‘‘blood loss’’ OR ‘‘Hemorrhag*’’ OR ‘‘Haemor-
rhag*’’)) combined with ‘‘guidelines as topic’’[-
MeSH term] OR ‘‘guideline’’[MeSH term] OR

‘‘guidance’’ OR ‘‘guideline*’’ OR ‘‘consensus’’ OR
‘‘statement’’ OR ‘‘recommendation*’’ OR ‘‘del-
phi’’ OR ‘‘panel’’ OR ‘‘policy’’ OR ‘‘committee’’.

Guidelines were excluded if they did not
relate to HMB or provided no guidance on the
diagnosis and management of HMB. Articles
were also excluded if they had been superseded
by more up-to-date guidelines.

Using tables, we collated information from
the included guidelines on the following pre-
specified topics of interest: screening for ane-
mia, diagnosis and management of ID/IDA, iron
supplementation, non-iron-based strategies to
manage ID/IDA, and pharmacological therapies
to prevent blood loss from HMB. Areas where
consensus was lacking and existing gaps in the
guidance were identified and summarized.

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

Search Results

In total, 55 potentially relevant guidelines were
identified and screened, of which 22 were
included in the review.

Characteristics of Included Guidelines

Characteristics of the 22 included guidelines on
the management of HMB are summarized in
Table 1. Most of the guidelines originated from
North America and Europe, with further guide-
lines from Saudi Arabia, Australia, and an
international expert panel (Fig. 1). The guideli-
nes were aimed at a variety of healthcare pro-
fessionals, including family doctors,
gynecologists, nurses, midwives, surgeons, and
anesthetists, reflecting the range of settings in
which medical professionals encounter women
with HMB.
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Table 1 Guidelines included in the review

Citation Society Geographic
region

Country Patient subgroup

ACOG Opinion #785

[51]

American College of

Obstetricians and

Gynecologists

North

America

USA Adolescents with HMB

ACOG Opinion #557

[52]

American College of

Obstetricians and

Gynecologists

North

America

USA AUB

ACOG Practice

Bulletin #136

[63]

American College of

Obstetricians and

Gynecologists

North

America

USA AUB associated with ovulatory

dysfunction

AAGL practice report

[65]

American Association of

Gynecologic Laparoscopists

North

America

USA Uterine fibroids

[53] American College of Nurse-

Midwives

North

America

USA AUB

Matteson KA et al.

[48]

Systematic Review Group of

the Society of Gynecologic

Surgeons

North

America/

literature

review

USA/global Non-surgical intervention for

AUB

Wheeler TL et al.

[49]

Systematic Review Group of

the Society of Gynecologic

Surgeons

North

America/

literature

review

USA/global AUB treated with hysterectomy

vs. other treatments

Munro MG et al.

[54]

Southern California

Permanente Medical Group

North

America

USA AUB

Munro MG et al. [5] US Expert Panel North

America/

literature

review

USA/global IDA in women with HMB

Demers C et al.

[55]

Society of Obstetricians and

Gynaecologists of Canada

North

America

Canada Gynecological and obstetric

management of inherited

bleeding disorders

Singh S et al.

[56]

Society of Obstetricians and

Gynaecologists of Canada

North

America

Canada AUB

Vilos GA et al.

[64]

Society of Obstetricians and

Gynaecologists of Canada

North

America

Canada Uterine fibroids

[57] Health Quality Ontario North

America

Canada Women and adolescents with

HMB
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Table 1 continued

Citation Society Geographic
region

Country Patient subgroup

Institute of

Obstetricians and

Gynaecologists [50]

Royal College of Physicians of

Ireland

Europe Ireland HMB

NICE guideline

[NG88] [4]

National Institute for Health

and Care Excellence

Europe UK HMB

NICE guideline

[QS47] [58]

National Institute for Health

and Care Excellence

Europe UK HMB

Marret H et al.

[61]

Collège National des

Gynécologues et

Obstétriciens Français

Europe France AUB

[88] The European Board and

College of Obstetrics and

Gynaecology

Europe Europe-

wide

Menstrual bleeding disorders

Perez-Lopez FR et al.

[66]

European Menopause and

Andropause Society

Europe Europe-

wide

Uterine fibroids

[59] Australian Commission on

Safety and Quality in

Health Care

Australasia Australia HMB

James AH et al.

[60]

International Expert Panel Literature

review

Global HMB with and without

underlying bleeding disorders

Arab HA et al.

[62]

Saudi Arabia Expert Panel Middle East Saudi

Arabia

Iron deficiency

All guidelines relate to non-pregnant women of reproductive age, unless other specified
AAGL American Association of Gynecologic Laparascopists, ACOG American College of Obstetricians and Gynecologists,
AUB abnormal uterine bleeding, HMB heavy menstrual bleeding, IDA iron-deficiency anemia, NICE National Institute for
Health and Care Excellence
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GUIDELINE RECOMMENDATIONS
FOR DIAGNOSIS
AND MANAGEMENT OF ID/IDA

Most of the included guidelines (20/22) pro-
vided recommendations on the diagnosis and
management of ID and/or IDA. Only two of the
included guidelines provided no guidance in
relation to ID and IDA; both focused solely on
the choice of treatment modality to correct
abnormal uterine bleeding, and did not cover
the full care continuum [48, 49].

Screening for Anemia

Most guidelines (15/22) included guidance on
screening women with HMB for anemia
(Table 2) [4, 5, 50–62]. However, the guidance
varied with respect to the universal use of
screening versus criteria-led testing, identifying
relevant symptoms, and diagnostic Hb level.
Thirteen guidelines recommended routine ini-
tial assessment of Hb levels or a full blood count
for all women presenting with HMB
[4, 5, 50–60]. Two further guidelines recom-
mended routine assessment of Hb or a full
blood count for women with HMB who also met
specific criteria—namely an appropriate medi-
cal history and/or bleeding score [61], or the
presence of physical or psychological symptoms
indicative of ID/IDA [62].

We identified several notable gaps in the
guidance around screening for anemia. Of the
15 guidelines that recommended quantification
of Hb or a full blood count, only four specified a
threshold Hb level indicative of anemia (\ 12 g/
dL [5, 51, 57] and\10 g/dL [50], respectively).
Although six of the guidelines recommended
evaluating symptoms of ID/IDA/anemia during
the initial assessment [50–52, 56, 61, 62], only
four of these described the specific signs and
symptoms of anemia or ID/IDA to check for in
the patient [50, 51, 56, 62]. In these four
guidelines, pallor [50, 51], shortness of breath
with or without activity [50, 56], and light-
headedness/dizziness [50, 56, 62] were the most
commonly stated signs and symptoms.

Screening for ID

Half of the included guidelines (11/22) provided
recommendations around measurement of iron
levels in women with HMB (Table 3; Fig. 2)
[4, 5, 50–52, 55–57, 59, 60, 62], and only three
of these recommended routine assessment of
iron levels in individuals presenting with HMB
[51, 55, 59]. All three guidelines advised the use
of serum ferritin as an indicator of iron status
[51, 55, 59].

In contrast, four guidelines explicitly advised
against routine initial assessment of iron levels,
citing the limitations of serum ferritin testing
[4, 50, 56, 57]. One of these guidelines noted

Fig. 1 Geographic distribution of guidelines. Most of the guidelines on the management of iron deficiency and iron-
deficiency anemia in women with heavy menstrual bleeding originate from Europe and North America
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Table 2 Guideline recommendations on screening for anemia in women with HMB

Citation Recommends
routine
screening for
anemia (Hb/
FBC)?

Recommends
screening for
anemia (Hb/
FBC) in specific
groups?

Hb
threshold

Recommends
routine
assessment for
symptoms of
anemia/ID/IDA?

Recommended symptoms to
evaluate

NICE guideline

[NG88] [4]

Y N/S N/S N/S N/S

NICE guideline

[QS47] [58]

Y N/S N/S N/S N/S

Munro MG et al.

[5]

Y N/S \ 12 g/

dL

N/S N/S

Institute of

Obstetricians

and

Gynaecologists,

Ireland [50]

Y N/S \ 10 g/

dL

Y Breathlessness and postural

dizziness, facial,

conjunctival, and nail-bed

pallor

ACOG Opinion

#785

[51]

Y N/S \ 12 g/

dL

Y Dermatological signs of

anemia and bleeding

disorders, including pallor

and presence of bruises and

petechiae

ACOG Opinion

#557

[52]

Y N/S N/S Y N/S

American College

of Nurse-

Midwives

[53]

Y N/S N/S N/S N/S

Munro MG et al.

[54]

Y N/S N/S N/S N/S

Demers C et al.

[55]

Y N/S N/S N/S N/S

Singh S et al.

[56]

Y N/S N/S Y Shortness of breath with

activity, light-headedness

Health Quality

Ontario [57]

Y N/S \ 12 g/

dL

N/S N/S
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that iron therapy for IDA can be initiated on the
basis of Hb levels from a full blood count,
without the need for ferritin measurement [57].

Six guidelines, including two that explicitly
advised against routine assessment of iron
levels, recommended assessment of iron levels
as part of second-line or supplementary inves-
tigations in cases where anemia had been con-
firmed or in non-anemic patients with overt
symptoms of ID [5, 52, 56, 57, 60, 62]. Three

guidelines recommended testing all patients
with confirmed anemia for the presence of ID
[5, 56, 62], while another recommended testing
for ID when anemia did not respond to oral iron
therapy [57]. Two guidelines mention tests for
serum iron in an additional battery of tests to be
considered, but did not specify criteria for con-
ducting them [52, 60].

Finally, four guidelines recommended speci-
fic serum ferritin thresholds for diagnosis of ID/

Table 2 continued

Citation Recommends
routine
screening for
anemia (Hb/
FBC)?

Recommends
screening for
anemia (Hb/
FBC) in specific
groups?

Hb
threshold

Recommends
routine
assessment for
symptoms of
anemia/ID/IDA?

Recommended symptoms to
evaluate

Australian

Commission on

Safety and

Quality in

Health Care

[59]

Y N/S N/S N/S N/S

James AH et al.

[60]

Y N/S N/S N/S N/S

Marret H et al.

[61]

N/S Women with an

appropriate

medical history

and/or bleeding

score

N/S Y N/S

Arab HA et al.

[62]

N/S Women with

physical or

psychological

symptoms

indicative of

ID/IDA

N/S Y Fatigue, dizziness, palpitations,

hair fall, poor

concentration, psychological

distress (depression,

nightmares, restless leg

syndrome), pica

Fifteen out of 22 guidelines provided recommendations on testing for anemia in women presenting with HMB. Of these,
13 recommend routine assessment for anemia—by means of a FBC/Hb quantification—in all women presenting with
heavy menstrual bleeding. A further two guidelines recommend a FBC/Hb quantification in women who fulfill additional
criteria
ACOG American College of Obstetricians and Gynecologists, FBC full blood count, Hb hemoglobin, HMB heavy
menstrual bleeding, ID iron deficiency, IDA iron-deficiency anemia, N/S not stated, NICE National Institute for Health
and Care Excellence
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Table 3 Guideline recommendations on screening for iron deficiency in women with HMB

Citation Recommends

first line?a
Advises

AGAINST

first line?b

Recommends second

line?c
Recommends

specific ferritin

level threshold

Comments

ACOG Opinion

#785

[51]

Y (SF) N N/S \ 15 lg/L

consistent

with ID

Relates to management of bleeding

disorders in adolescents with

HMB

Demers C et al.

[55]

Y (SF) N N/S N/S Relates to women with inherited

bleeding disorders

Australian

Commission on

Safety and

Quality in

Health Care

[59]

Y (SF) N N/S N/S

Arab HA et al.

[62]

N N If ID/IDA suspected \ 30 lg/L for

confirmed ID

Recommends assessment of TIBC,

hypochromic blood film, and

serum sTfR if ferritin is normal,

or TSAT if ferritin is increased

ID and IDA confirmed if

TIBC\ 240 lg/dL,

hypochromic blood film, and

serum sTfR\ 2 mg/L, or if

TSAT\ 20%

Institute of

Obstetricians

and

Gynaecologists,

Ireland [50]

N Y N/S N/S

NICE guideline

[NG88] [4]

N Y N/S N/S

Singh S et al.

[56]

N Y If anemia confirmed N/S

Health Quality

Ontario [57]

N Y If patients with anemia do

not respond to oral iron

therapy/in non-anemic

patients with symptoms

of ID

\ 15 lg/L

diagnostic for

ID; B 50 lg/

L suggestive

of ID

Iron therapy can be initiated on

the basis of Hb levels from FBC

without ferritin testing
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IDA, with both\15 lg/L and\ 30 lg/L given as
levels consistent with ID [5, 51, 57, 62].

Ferritin is an intracellular glycoprotein that
binds iron, and low serum ferritin levels indi-
cate diminished iron stores and thus ID. Serum
ferritin tests are easily available, inexpensive to
conduct, and an accurate measure of iron levels
in women of reproductive age with no con-
comitant disease. However, as noted in one of
the guidelines [51], while low ferritin always
indicates low iron stores, serum ferritin may be
normal in patients with inflammatory disor-
ders; thus a normal serum ferritin result does
not fully rule out ID. While multiple guidelines
referred to this limitation of serum ferritin

measurement, there was no consensus on
which parameters other than serum ferritin to
use instead. Suggestions included total iron-
binding capacity (TIBC), hypochromic blood
film, and serum soluble transferrin receptor
(sTfR) if ferritin levels are normal [62], or
transferrin saturation (TSAT) if ferritin levels are
elevated [62]. Other recommendations included
the use of TSAT if Hb levels are\ 12 g/dL [5], or
to assess erythrocyte morphology and consider
a microcytic hypochromic phenotype to be
indicative of IDA [5]. The guidelines from Saudi
Arabia also recognize that RBCs with a low
mean corpuscular volume (microcytosis) or
mean corpuscular Hb concentration

Table 3 continued

Citation Recommends

first line?a
Advises

AGAINST

first line?b

Recommends second

line?c
Recommends

specific ferritin

level threshold

Comments

Munro MG et al.

[5]

N/S N/S Y \ 30 lg/L

consistent

with ID

\ 10 lg/L

consistent

with IDA

Recommends assessment of TSAT

if Hb levels are\ 12 g/dL, or of

erythrocyte morphology (with

microcytic hypochromic

indicating IDA). ID/IDA

confirmed if TSAT\ 20%

ACOG Opinion

#557

[52]

N/S N/S Y N/S

James AH et al.

[60]

N/S N/S Y N/S

Eleven out of 22 guidelines provided recommendations on the measurement of iron levels in women presenting with HMB, but there were

disparities between guidelines in terms of whether this assessment should be first or second line

ACOG American College of Obstetricians and Gynecologists, FBC full blood count, Hb hemoglobin, HMB heavy menstrual bleeding, ID

iron deficiency, IDA iron-deficiency anemia, N/S not specified, NICE National Institute for Health and Care Excellence, SF serum

ferritin, sTfR soluble transferrin receptor, TIBC total iron-binding capacity, TSAT transferrin saturation
a Recommends routine initial (first-line) assessment of iron levels in women presenting with HMB
b Explicitly advises against routine initial (first-line) assessment of iron levels in women presenting with HMB
c Recommends second-line assessment of iron levels in cases where anemia has been confirmed, or if there are symptoms of overt iron

deficiency
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(hypochromic) may be indicative of ID, and
these guidelines recommend testing serum fer-
ritin levels in women suspected of having ID
[62].

Management of Iron Deficiency

Only six of the 22 included guidelines recom-
mended treating patients with ID irrespective of
the presence or absence of anemia
[5, 51, 55, 57, 62, 63], with two also recom-
mending prophylactic oral iron therapy for
patients who are asymptomatic but at high risk
of developing ID or IDA [62]. Two of the
guidelines specifically recommended continu-
ing iron treatment until iron stores are replete
[5, 51].

Management of Anemia/IDA: Iron
Therapy

Ten guidelines included recommendations for
managing anemia/IDA, all stating that women
with IDA should receive iron therapy
[5, 51, 53, 55, 57, 58, 61–64]. Strikingly, one of
these guidelines provided no guidance on
screening for anemia/IDA [63]. Eight of these
guidelines gave guidance on providing iron
therapy (Table 4; Fig. 3) [5, 51, 53, 55,
57, 62–64]. Five guidelines recommended oral
iron administration as the preferred route of

treatment if permitted by the patient’s health
and circumstances, not only for patients with
confirmed ID/IDA but also for those at high risk
of developing ID/IDA [5, 51, 57, 62, 63]. If there
is sufficient time prior to surgery, oral iron
administration can be used to normalize a
patient’s Hb [5, 57]. However, both the Ameri-
can College of Obstetricians and Gynecologists
and Health Quality Ontario specified that oral
iron therapy is only appropriate in cases of non-
severe anemia [51, 57].

Similarly, only five guidelines provide rec-
ommendations on the use of IV iron therapy in
preference to oral iron therapy, and this was
advised as a first-line strategy under certain
circumstances—including clinical scenarios
warranting immediate correction of anemia,
such as imminent surgery [5, 57, 62], or fol-
lowing gastrointestinal or bariatric surgery [62].
IV iron treatment was also recommended for
patients with severe anemia and a Hb
level B 9 g/dL [57]. Guidelines also recom-
mended IV iron therapy as a second-line treat-
ment in patients with poor compliance and/or
intolerance to oral iron therapy [51, 57, 62], as
well as in those who did not respond to oral
iron therapy [5, 57, 62, 63].

There was a notable lack of guidance around
how to select patients for oral versus IV iron
therapies, with only Health Quality Ontario
recommending a specific threshold of 9 g/dL for
use of IV iron administration [57]. In several

Fig. 2 Guideline recommendations for iron screening.
There is high heterogeneity among the guidelines with
recommendations for screening iron levels in women with
HMB, varying from those that recommend it routinely,
those that specifically advise against this practice, and those

that recommend iron testing as a second-line investigation.
HMB heavy menstrual bleeding, ID iron deficiency.
Guidelines referred to: red circle [51, 55, 59], blue circle
[5, 52, 56, 57, 60, 62], turquoise circle [4, 50, 56, 57]
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Table 4 Guideline recommendations on the use of iron therapy

Citation First-line
oral iron
therapy?

Patient
group/circumstance

IV iron
therapy?

Patient group/
circumstance/first or second line

Threshold
Hb level for
IV iron
therapy

Munro MG

et al. [5]

Y In confirmed IDA

(Hb\ 12 g/dL and

MCV low or

normal\ 100)

Prior to surgery if time

interval allows

Y First line: if there is a relatively short

interval to surgery and SF\ 30 ng/

mL and/or TSAT\ 20%

Second line: if Hb does not

increase[ 1 g/dL with oral iron

therapy, and SF\ 30 ng/mL and/or

TSAT is\ 20%

N/S

ACOG

Opinion

#785

[51]

Y If Hb C 8 g/dL or

hematocrit C 25%

Y Second line: in patients with poor

compliance to oral iron therapy

N/S

Health

Quality

Ontario

[57]

Y In ID or any confirmed

anemia (with Hb[ 9 g/

dL), including prior to

surgery

Y First line: to correct severe anemia,

including before and after surgery

First line: prior to surgery, particularly

if in need of rapid correction, to

increase Hb[ 12 g/dL

Second line: if unresponsive or

intolerant to oral iron therapy

Hb B 9 g/dL

Arab HA

et al.

[62]

Y In confirmed ID or IDA

In women who are

asymptomatic but at high

risk of ID or IDA

Y First line: prior to surgery/after GI or

bariatric surgery

First line: in those who express a

preference for IV iron therapy, at the

treating physician’s discretion

Second line: in poor/non-respondersa

or those intolerant to oral iron

therapy

Second line: if Hb does not increase by

2 g/dL and/or SF remains\ 30 ng/

mL after 3 months of oral iron

therapy

Hb\ 8 g/dL

ACOG

Opinion

#136

[63]

Y In confirmed ID or IDA Y Second line: in non-responders to oral

iron therapy

N/S
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instances, guidelines did not specify whether
iron should be given orally or IV in women
diagnosed with ID/IDA [53, 55, 64].

Non-Iron-Based Correction of ID/IDA

Four guidelines recommended blood transfu-
sion for severe anemia, and all recommended
basing the treatment decision on the severity of
anemia and/or patient symptoms (Table 5)
[5, 51, 57, 62]. Specifically, one guideline stated
that transfusion should only be used in cases of
acute hemorrhage or hemodynamic instability
[5]; one recommended basing the decision to
transfuse on the severity of symptoms (with
transfusion recommended in patients with
hypotension, chest pain, syncope or tachycar-
dia [57]), and two recommended that Hb levels

should be examined in addition to symptoms
[51, 62]. The recommended Hb threshold var-
ied, with one guideline advising consideration
of transfusion as a first approach to treatment if
Hb levels are\6 g/dL in symptomatic patients
or\5 g/dL in those who are asymptomatic
[62], while a second guideline noted that
otherwise healthy adolescents may tolerate Hb
levels\ 7 g/dL, and stated that the decision to
transfuse should not be based solely on Hb
levels but should also consider hemodynamic
status [51].

Iron intake may also be boosted through
dietary interventions such as increasing con-
sumption of foods rich in heme iron (clams,
oysters, shrimp, sardines, liver, red meat), and
reducing consumption of foodstuffs that can
block iron absorption, including tea and coffee

Table 4 continued

Citation First-line
oral iron
therapy?

Patient
group/circumstance

IV iron
therapy?

Patient group/
circumstance/first or second line

Threshold
Hb level for
IV iron
therapy

American

College of

Nurse-

Midwives

[53]

N/Sb In anemia

Demers C

et al.

[55]

N/Sb In confirmed ID or anemia

Vilos GA

et al.

[64]

N/Sb Preoperatively in patients with anemia undergoing surgery for uterine fibroids

Eight out of 22 guidelines provided recommendations on the use of iron therapy in women presenting with HMB. Oral
iron therapy is recommended as first-line treatment if patient health and circumstances permit. Intravenous iron therapy is
recommended in preference to, or subsequent to, oral iron therapy depending on circumstances
ACOG American College of Obstetricians and Gynecologists, GI gastrointestinal, Hb hemoglobin, HMB heavy menstrual
bleeding, ID iron deficiency, IDA iron-deficiency anemia, IV intravenous, MCV mean corpuscular volume, N/S not stated,
SF serum ferritin, TSAT transferrin saturation
a Women with a 1% increase in reticulocyte count and an improvement in Hb by 0.5 g/dL after 30 days are considered
responders and should continue on oral iron therapy for 2 further months
b Guidelines do not specify whether iron therapy should be oral or intravenous
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[62]. However, dietary intervention was only
recommended in conjunction with iron therapy
[51, 53, 62].

TREATMENTS TO REDUCE BLOOD
LOSS FROM HMB

Several guidelines included recommendations
for medical treatments to reduce blood loss
from HMB by addressing the underlying cause
(Table 6) [4, 5, 51, 54, 56, 57, 63–66]. Hormonal
treatments were commonly recommended
[4, 5, 51, 54, 56, 57, 63–66]. The 52 mg levo-
norgestrel-releasing intrauterine system (LNG-
IUS) was the most consistently recommended
hormonal treatment approach [4, 5, 51, 56,
57, 63, 64, 66], with the UK-based NICE rec-
ommending to consider an LNG-IUS as first-line
treatment for women with HMB but no identi-
fied pathology, uterine fibroids\ 3 cm in
diameter, or suspected or diagnosed

adenomyosis [4]. Other progestogen-only
methods, such as depot medroxyprogesterone
acetate, and combined oral contraceptive pills
(estrogens plus progestogen), can also markedly
reduce HMB [4, 5, 51, 56, 57, 63, 64], including
in adolescents [51]. Gonadotropin-releasing
hormone (GnRH) analogues may be used as a
short-term solution to boost iron stores in
women due to undergo surgery [54, 56, 64–66]
or in those who are experiencing HMB as a
result of uterine fibroids [64, 66]. One set of
guidelines also recommended considering the
use of GnRH analogues to reduce HMB in
women in whom other medical or surgical
treatment options had failed or were con-
traindicated [56]. Selective progesterone recep-
tor modulators (SPRM) may also be used in the
short term to correct anemia in patients with
fibroids [64, 66]. However, ulipristal, the only
licensed SPRM in the USA and the European
Union, had its European license withdrawn in
March 2020 because of safety issues [66, 67].

Fig. 3 Patient populations in which iron replacement
therapy is recommended by guidelines. Oral iron admin-
istration is the preferred route of treatment if permitted by
the patient’s health and circumstances, both for patients
with confirmed ID/IDA and patients classified at risk of
developing ID/IDA. IV iron therapy is most commonly
recommended in patients who do not respond, cannot

tolerate, or do not comply with oral iron administration,
before and after surgery and in patients with severe anemia.
ID iron deficiency, IDA iron-deficiency anemia. Guidelines
referred to: (1) [51, 57], (2) [5, 62, 63], (3) [5, 57], (4)
[57, 62, 63], (5) [62], (6) [57], (7) [5, 57, 62], (8)
[51, 57, 62], (9) [5, 57, 62, 63]
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Non-hormonal treatments are recommended
for reducing blood loss from HMB in patients in
whom hormonal treatment is not appropriate
or desirable [4], as a second-line option after
hormonal treatment [4], or as first-line treat-
ment in patients with abnormal uterine func-
tion or fibroids [66]. The most frequently
recommended options were non-steroidal anti-
inflammatory drugs (NSAIDs) and antifibri-
nolytic agents such as tranexamic acid
[4, 5, 54, 56, 57, 66]. Non-hormonal treatments
were considered particularly effective in con-
trolling HMB for women with more pre-
dictable periods and in those who are planning
a pregnancy [54, 56].

DISCUSSION

This is the first review to summarize guideline
recommendations for the diagnosis and man-
agement of ID, IDA, and anemia in women with

HMB. We have identified several gaps in these
guidelines and areas where consensus is needed
(Fig. 4).

Over half (15/22) of the current guidelines
recommend routine screening for anemia in
women with HMB, recognizing this as a com-
mon consequence of heavy and/or prolonged
menstrual bleeding. However, discrepancies
were noted in the recommended diagnostic Hb
thresholds and ID/IDA symptoms. In particular,
there was a notable gap around Hb thresholds,
with only two guidelines stating Hb cutoffs
indicative of anemia (\ 10 g/dL and\12 g/dL,
respectively) [50, 57].

Half of the guidelines (11/22) provided
guidance on testing iron levels in women with
HMB. Only a small number of guidelines cur-
rently recommend routine measurement of iron
levels in patients with HMB and a similar
number recommend against this practice, indi-
cating a lack of consensus on this topic. Routine
full blood counts are more widely

Table 5 Guideline recommendations regarding non-iron-based management of HMB

Citation Transfusion Dietary interventions

ACOG Opinion

#785

[51]

If Hb\ 7 g/dL

In hemodynamically unstable patients/

presence of active bleeding

First-line therapy and long-term management: oral iron

administration plus dietary optimization

Arab HA et al

[62]

In asymptomatic patients if Hb\ 5 g/

dL

In symptomatic patients if Hb\ 6 g/

dL

Increasing consumption of foods rich in heme iron

Health Quality

Ontario [57]

With severe symptoms of anemia N/S

Munro MG et al. [5] In acute hemorrhage/hemodynamic

instability

N/S

American College of

Nurse-Midwives

[53]

N/S Nutrition counseling and iron replacement

Five out of 22 guidelines provided recommendations on the use of non-iron-based management of ID/IDA in women
presenting with HMB. Transfusion is sometimes recommended in cases of severe anemia, especially in the event of
hemodynamic instability [5, 51, 57, 62]. Dietary interventions may be considered alongside other approaches [51, 53, 62]
ACOG American College of Obstetricians and Gynecologists, Hb hemoglobin, HMB heavy menstrual bleeding, ID iron
deficiency, IDA iron-deficiency anemia, N/S not stated
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Table 6 Guideline recommendations regarding pharmacological treatment of HMB

Citation Medications

LNG-
IUS

GnRH SPRM Combined oral contraceptives/
progestogensa

Non-hormonalb

ACOG Opinion

#785

[51]

Y N/S N/S Y N/S

Health Quality

Ontario [57]

Y N/S N/S Y Y

Munro MG et al. [5] Y Pre-

surgery

N/S Y Y

Munro MG et al.

[54]

N/S Pre-

surgery

N/S Y In cyclical HMB

Singh S et al.

[56]

Y Pre-

surgery

N/S Y In cyclical HMB

Vilos GA et al.

[64]

Y Pre-

surgery

Short-

term use

Y N/S

AAGL practice report

[65]

N/S Pre-

surgery

N/S N/S N/S

NICE guideline

[NG88] [4]

Y N/S N/S Y If women are unsuitable for

LNG-IUS

Perez-Lopez FR et al.

[66]

Y Pre-

surgery

Short-

term use

Y Y

ACOG Practice

Bulletin #136

[63]

Y N/S N/S Y N/S

Ten out of 22 guidelines provided recommendations on the use of medications (hormonal and/or non-hormonal) to
minimize or reduce the bleeding in women presenting with HMB
AAGL American Association of Gynecologic Laparascopists, ACOG American College of Obstetricians and Gynecologists,
GnRH gonadotropin-releasing hormone agonist, HMB heavy menstrual bleeding, LNG-IUS levonorgestrel-releasing
intrauterine system, N/S not stated, NICE National Institute for Health and Care Excellence, SPRM selective progesterone
receptor modulator
a Progestogens include medroxyprogesterone acetate
b Non-hormonal treatments include non-steroidal anti-inflammatory drugs (NSAIDs) or anti-fibrinolytic agents
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recommended than iron tests, with iron tests
most often featuring as second-line investiga-
tions if anemia is detected. Equally, not all
guidelines recommend follow-up of anemia
cases to determine causative ID. As an example,
one set of guidelines recommends initiating
iron therapy for IDA based on a full blood
count, without the need for ferritin measure-
ment, and recommends testing for ID only
when anemia does not respond to oral iron
therapy [57]. Consequently, most guidelines
recommending only full blood counts will miss
diagnosis of ID.

While the limitations of measuring serum
ferritin as a proxy for iron levels were cited in
several guidelines, there was no consensus on
an optimal alternative (potential candidates
include TIBC, serum sTfR, and TSAT). In the
recently released WHO guidelines, ferritin con-
centration is strongly recommended as a good
marker to diagnose iron deficiency in otherwise
healthy individuals [68]. The WHO also speci-
fies a cutoff threshold of\15 lg/L, which is
cited by the American College of Obstetricians
and Gynecologists guidelines on HMB man-
agement and concurs with the recommenda-
tions by Health Quality Ontario. Conversely,
this is lower than the\30 lg/L threshold given
by the Saudi Arabian and US expert panel
guidelines [5, 62]. This higher threshold is sup-
ported by the evidence that ferritin\30 lg/L

has a 98% sensitivity and 92% specificity for
detecting ID in patients with anemia [69]. As
well as the uncertainty surrounding the most
accurate parameter to measure, the paucity of
recommendations to test for iron levels in
women with HMB may reflect a lack of under-
standing regarding the benefits of treating ID in
the absence of anemia.

We also identified a lack of guidance for the
use of iron therapy, with only 8/22 guidelines
providing some recommendations on this
topic. This is somewhat surprising, given that
iron therapy has been shown in multiple set-
tings to be effective in women with HMB
[70–75]. This may be because the guidelines are
often targeted at specialists treating HMB, cov-
ering the diagnosis of ID/IDA as part of the HMB
workup on the assumption that patients will
then be referred to the family practitioner for
treatment of any diagnosed ID/IDA. For this
reason, there are often separate guidelines
available on the management of ID/IDA that are
not targeted to a specialty or patient group.
Among the eight guidelines providing some
recommendation, further guidance is required
on when IV iron therapy is appropriate and
what Hb thresholds should be used to choose
between the use of oral and IV iron therapies.
Generally, when ID or IDA is confirmed, oral
iron administration is recommended in HMB
guidelines as first-line treatment, with IV iron

Fig. 4 Summary of guideline coverage for the diagnosis
and management of ID/IDA in women with HMB. There
are many gaps in the current guidelines regarding the
diagnosis and management of ID and IDA in patients with

HMB. HMB heavy menstrual bleeding, ID iron deficiency,
IDA iron-deficiency anemia, IV intravenous
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administration advised in patients who cannot
tolerate or do not respond to oral iron therapy.
However, it is common for oral iron therapy to
be poorly tolerated because of gastrointestinal
side effects, which often results in poor adher-
ence [76]. It is also notable that oral iron ther-
apy has a limited capacity to restore iron levels
when there is moderate to severe anemia, in
which case IV iron therapy is required to
achieve rapid and complete restoration of Hb
levels [77]. Several guidelines recommend the
preferred use of IV iron therapy when patients
require rapid elevation of Hb levels, but this is
restricted to particular criteria, such as prior to
imminent surgery [5, 57, 62]. Notably, dietary
intervention was recommended by three
guidelines and only in conjunction with iron
therapy.

Given the growing awareness that ID as well
as anemia can negatively impact surgical out-
comes [36–42], and the current recommenda-
tions to screen for and treat anemia and ID in
patients undergoing gynecological surgery [78],
only four guidelines discuss the treatment of
ID/IDA prior to surgery [5, 51, 57, 62]. Impor-
tantly, in recommending correction of ID/IDA
prior to surgery, these guidelines align with the
first pillar of patient blood management (PBM)
recommended in the wider surgical setting,
which advocates treatment of preoperative
anemia and optimization of RBC mass prior to
surgery (Fig. 5) [79]. When combined with pil-
lars 2 and 3 to minimize blood loss and improve
postoperative tolerance of mild or moderate
anemia, restrictive transfusion protocols can
have similar or better clinical outcomes than
liberal use of transfusion [80]. PBM is increas-
ingly being adopted as a way to improve patient
outcomes and reduce transfusion requirements
and costs [81, 82]. The use of PBM to reduce the
global usage of blood transfusions becomes
increasingly important when global blood sup-
plies are restricted—for example during pan-
demics such as the recent COVID-19 pandemic,
which halted blood collections and reduced the
eligible donor population [83]. PBM has
demonstrated success as a strategy to reduce
transfusions in anemic women undergoing
gynecological surgery [84]. In a study of eight
women with HMB undergoing gynecological

surgery who refused blood transfusions, severe
anemia (Hb\5 g/dL) either pre- or postopera-
tively could be effectively managed with IV iron
therapy and erythropoiesis-stimulating agents
[85] alone. As part of pillar 1 of PBM, it is rec-
ommended to screen for anemia once patients
are scheduled for surgery, inform patients about
the risks of preoperative anemia and benefits of
treatment, and treat ID/IDA and replenish iron
stores before surgery [79].

About half of the included guidelines pro-
vided advice on pharmacological therapies to
minimize or reduce blood loss from HMB. The
52 mg LNG-IUS was the most frequently rec-
ommended medical intervention; otherwise,
there was generally a lack of consensus across
guidelines with regard to recommendations for
pharmacological interventions. Where phar-
macological intervention is recommended to
reduce blood loss, guidance on iron supple-
mentation to restore iron levels is often missing.
For example, it can take over a year for serum
ferritin levels to normalize in patients with
HMB treated with an LNG-IUS, yet quality of
life could be improved more quickly with
immediate iron supplementation [86, 87].

Limitations of the review include that,
despite searching for relevant guidelines from
across the world, only those published in the
English language and easily accessible through
societal websites or web searching were inclu-
ded. This may have excluded guidance docu-
ments available locally and not necessarily
publicly available. The retrieved guidelines
mostly originated from high- or upper-middle-
income countries in North America and Europe,
and our findings are applicable only to the
countries/regions covered by these guidelines.
The guidelines examined were often targeting a
specialist audience, focusing on an area of
expertise rather than the holistic care of
patients with HMB (e.g., gynecologists who
would be most concerned with preventing
bleeding rather than treating ID/IDA). Strengths
of our approach include the comprehensive
evaluation of relevant guidelines based on pre-
specified criteria.
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CONCLUSIONS

Given the gaps and inconsistencies identified in
the current guidelines, ID and IDA are likely to
be underdiagnosed and undertreated in patients
with HMB. One of the challenges to managing
women with HMB is the involvement of mul-
tiple healthcare practitioners without clear
guidance for those ultimately responsible for
identifying and treating the resultant ID/IDA.
There needs to be a consensus HMB guidance to
cover all aspects of care, to improve health
outcomes in these patients.
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