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REVIEW

Insights into the diagnosis and management of iron deficiency in inflammatory
bowel disease
Rayan Bou-Fakhredina, Racha Halawib, Joseph Roumia and Ali Tahera

aDepartment of Internal Medicine, American University of Beirut Medical Center, Beirut, Lebanon; bDivision of General Medicine and Geriatrics,
Emory University School of Medicine, Atlanta, GA, USA

ABSTRACT
Introduction: Iron deficiency is a frequent comorbidity of chronic diseases such as inflammatory bowel
disease that can severely impact the health and quality of life of affected individuals. It can exist as a
silent condition and manifest in non-specific symptoms even in the absence of anemia. Even though
iron deficiency anemia is the most common complication and extra-intestinal manifestation of inflam-
matory bowel disease, the majority of inflammatory bowel disease patients who are diagnosed with
iron deficiency anemia are not treated.
Areas covered: In this review, we discuss iron deficiency and iron deficiency anemia in patients with
inflammatory bowel disease, and review diagnostic and therapeutic options.
Expert commentary: We invite international gastroenterological societies and associations to refine the
practice guidelines and include iron deficiency as a potential morbidity associated with IBD in analogy
to arthritis, uveitis or any other extra intestinal manifestations. There should a more unanimous
agreement among different societies on the specific diagnostic cutoff values for C-reactive protein
levels, serum ferritin, and transferrin saturation in order to differentiate iron deficiency anemia from
anemia of chronic disease.
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1. Introduction

Inflammatory bowel disease (IBD) represents a spectrum of
chronic and remitting disorders of the gastrointestinal tract
[1,2]. Patients with IBD can develop various extraintestinal
manifestations [3]. Iron deficiency (ID) is frequently encoun-
tered in patients with chronic illnesses. It affects between 13%
and 90% of patients with IBD as a result of chronic gastro-
intestinal bleeding, malnutrition from decreased iron intake, or
inadequate iron absorption [4]. ID anemia (IDA) is the most
common complication and extraintestinal manifestation of IBD
with an estimated prevalence of 36–76% [5]. Nevertheless, the
majority of IBD patients who are diagnosed with IDA are not
treated [6].

There is a growing body of evidence that ID and IDA play
a key role in affecting the quality of life (QoL) of IBD patients.
Patients with ID may present with vague nonspecific symp-
toms, while others may complain of fatigue, sleep disorders,
agitation, attention deficit, and restless leg syndrome.
Patients with IDA may additionally complain of dizziness,
headache, reduced functional capacity, and symptoms of
dyspnea and tachycardia that are worse with exertion. It is
very important for ID to be recognized as a separate entity
from IDA, because identifying and treating ID before progres-
sion to IDA can ameliorate symptoms and improve treatment
outcomes. The aim of this paper is to discuss ID and IDA in
patients with IBD, and review recommended diagnostic and
therapeutic options.

2. ID and IDA in IBD

IBD is classified into two major groups: Ulcerative colitis (UC)
and Crohn’s disease (CD). A third group exists and is reserved
for patients with an unclassified colitis, previously termed
indeterminate colitis [7,8]. UC and CD are idiopathic conditions
thought to be caused by a combination of immune, genetic,
and environmental factors, and are characterized by a chronic
immune activation in the gut mucosal cells causing gut ero-
sion and destruction [8]. These chronic inflammatory diseases
of the gastrointestinal tract follow a remitting and relapsing
course and have been defined by clinical, pathologic, endo-
scopic, and radiological findings. Patients with UC only have
colonic involvement of their disease. The inflammation is
usually superficial, confined to the mucosa and often occurs
in a continuous fashion starting distally in the rectum. The
extent of the disease may vary and could be confined to the
rectum (proctitis), or extend to the left colon (left sided colitis),
past the splenic flexure (extensive colitis), and at times may
involve the entire colon (pan-colitis). CD affects the gastroin-
testinal tract anywhere between the oral cavity and the anal
verge. Patients with CD tend to develop deep transmural
ulcers in a segmental fashion, and may have isolated colonic,
isolated small bowel, isolated upper GI disease, or a combina-
tion of any of the above segments.

In patients with IBD, anemia represents a systemic compli-
cation or extraintestinal manifestation that can be multifactor-
ial in origin [9]. A combination of chronic intestinal blood loss,
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dietary restrictions and/or iron malabsorption caused by
mucosal inflammation or surgical bowel resections (especially
in CD) leads to a disequilibrium of iron demand and absorp-
tion (Figure 1) [10–12]. It is common for patients with IBD to
have chronic gastrointestinal bleeding due to mucosal inflam-
mation and gastrointestinal ulceration. These recurrent epi-
sodes of bleeding predispose patients to ID, with or without
anemia. Additionally, in patients with CD and duodeo-jejunal
mucosal involvement, iron malabsorption arises causing a
decrease in iron availability in the body. Patients with IBD
tend to reduce total daily food intake due to the subsequent
gastrointestinal symptoms. Conversely, IBD reactivation and
the resulting disease flare-up can potentially exacerbate iron
absorption in the bowel leading to a more pronounced defi-
ciency in the body’s iron stores. In addition, this iron deficient
state is exacerbated by a functional iron deficient state sec-
ondary to inflammation-induced increased hepcidin expres-
sion [11] (Figure 1).

2.1. Other types of anemia in IBD

Individuals with IBD may develop other types of anemia.
Anemia of chronic disease (ACD) represents the second
major cause of anemia in IBD [9]. It arises from immune
dysregulation and inflammation. Although its pathophysiol-
ogy remains complex, three core mechanisms have been
identified: (1) decreased absorption from the gut and
decreased release of iron from the reticuloendothelial system
due to increase hepcidin levels (2) decreased proliferation and
defective maturation of erythrocyte progenitor cells; and (3) a
reduced erythrocyte lifespan [13]. Furthermore, the complex
interplay of overexpressed hormonal and cytokine factors such
as tumor necrosis factor (TNF-α), interleukin (IL)-1, -6, and -10
and interferon (IFN)-γ can also contribute to ACD. Anemia in
IBD patients can also result from impaired vitamin B12 and
folic acid absorption. Reasons include dietary restrictions,

impairment of ileal absorption, bacterial overgrowth, as well
as ileal dysfunction following proctocolectomy and ileal
pouch-anal anastomosis, and reduced intestinal transit time
[14–16]. Finally, anemia can occur as a side effect of IBD
therapy. For example, immunosuppressive medications such
as the thiopurine derivatives are commonly prescribed to
control IBD activity and maintain patients in a remission
state. These medications are notorious for causing bone mar-
row aplasia and hematopoietic toxicity, and can potentially
lead to macrocytic anemia [17]. Sulfasalazine, another com-
monly used medication in IBD treatment, is known to decrease
the absorption of folate from the jejunum and may also cause
macrocytic anemia [18].

3. Diagnosis of ID/IDA in IBD

Recently, studies have focused on effectively screening and
diagnosing ID and IDA in IBD. However, the management of
this entity needs to be further highlighted. In fact, the role of
IDA in IBD is not fully understood and current evidence often
depends on selected groups of patients from tertiary care
centers [19,20]. ID can be easily corrected before progression
into anemia; however, current evidence solely focuses on the
treatment of IDA [21]. Moreover, the close interplay and over-
lap between ACD and IDA makes the treatment approach
more challenging. While ACD is defined by elevated levels of
ferritin in the setting of inflammation/infection and correlates
with high inflammatory markers such as CRP and erythrocyte
sedimentation rate, IDA is characterized by low serum ferritin
levels. The differentiation between the two most frequent
types of anemia in IBD patients, IDA and ACD, remains chal-
lenging, especially since both conditions frequently coexist.
Recently, the ratio of soluble transferrin receptor (sTfR) to the
logarithm of serum ferritin (sTfR/log ferritin index) has been
reported as providing more accuracy in differentiating IDA
from ACD [22–24].

ID/IDA

Immune dysregulation/inflammation

Elevated Hepcidin and IL-6Anemia of Chronic Disease

Iron redistribution in the 
reticuloendothelial system

Reduced Ferroportin levels

Reduced food intake

Reduced iron absorption

Gastrointestinal bleeding

Figure 1. Causes of ID/IDA in Inflammatory bowel disease ID: iron deficiency; IDA: iron deficiency anemia.
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The diagnosis of ID begins with laboratory testing using a
number of biochemical and hematological markers that measure
and estimate iron stores in the body [25,26]. The most common
tests for iron status are hemoglobin (Hb), serum iron, serum
ferritin, transferrin saturation (TSAT), and sTfR. Other tests such
as bone marrow biopsy, serum hepcidin quantification, sTfR-ferri-
tin index (sTfR-F), and reticulocyte count can also be ordered but
may not be routinely needed to establish a diagnosis of ID [27]. In
the absence of inflammation, serum ferritin level is the most
accurate predictor of bodily iron stores [28]. In patients with IBD,
a ferritin level of <100 μg/L is the cut-off used to diagnose ID [13].
Active inflammation can result in falsely normal or elevated serum
ferritin levels as part of an acute-phase reaction [29]. Under chronic
inflammatory conditions, other parameters of low iron stores are
also less interpretable [30,31]. In such cases, it is important to
consider that serum ferritin levels up to 100 μg/L do not ade-
quately exclude ID [32]. Moreover, if serum ferritin is between 100
and 300 µg/L, a TSAT test will be required to confirm ID. A TSAT
value of less than 20%will be diagnostic of ID. In patients with IBD,
careful considerations must be taken regarding the underlying
condition of the disease, whether it is active or in remission
(Figure 2). As such, measurements of C-reactive protein (CRP)
levels are also recommended as part of the initial diagnostic
workup. Once a diagnosis of IBD is established, patients in clinical
remission should be screened for ID and anemia every
6–12 months while patients with active disease should be tested
every 3 months or less, depending on iron status. Table 1 sum-
marizes the diagnostic parameters and thresholds set by currently
available societies and working groups on the diagnosis of ID/IDA
in IBD.

4. Management of ID and IDA in IBD

Treatment of ID and IDA in patients with IBD is paramount due
to the effect of those entities on disease severity and mortality

rates, as well as their QoL [32]. The benefit of treating ID
before the development of anemia remains uncertain [37].
However, iron supplementation should be considered in
every IBD patient with IDA [20]. Treatment options for IDA
fall mainly into two categories, oral and intravenous (IV) iron
formulations, and both treatment approaches have advan-
tages and disadvantages (Table 2). Therefore, the treating
physicians must adopt a treatment strategy on a patient-by-
patient basis. Choosing the route of iron supplementation will
depend on whether symptoms are present, severity of the
anemia, rate of Hb decline, and potential adverse effects of
therapy [43]. Table 1 summarizes the treatment indications set
by professional societies and working groups for the manage-
ment of ID and IDA in IBD.

4.1. Oral iron therapy

Oral iron therapy is often effective in treating patients with
mild disease activity and mild anemia [37,44,45]. Due to its
widespread availability, low cost, and established safety pro-
file, many physicians tend to favor oral iron as first-line therapy
[9]. The bivalent iron salts ferrous fumarate, ferrous sulfate,
and ferrous gluconate are the most frequently used oral pre-
parations and are preferred over ferric iron preparations [9,12].
The recommended daily dose for adults with ID is 100–200 mg
of elemental iron daily, while in children, doses of 3 to 6 mg/
kg of body weight of a liquid preparation are recommended
[37]. For the treatment of IDA, current guidelines recommend
the dose of 60–120 mg of elemental iron per day for a mini-
mum duration of 3 months in adolescents and adults, includ-
ing pregnant women [46–48]. The addition of Vitamin C with
oral iron therapy may also improve absorption. A period of 3
to 6 months of treatment is required to normalize serum
ferritin levels and replenish iron stores [37].

Inflammatory Bowel Disease

Order Hb, SF, TSAT and CRP levels

Remission State Identified 
(CRP <5 mg/L) 

Active Disease Identified 
(CRP >5 mg/L)

ID/IDA
SF<30 µg/L /TSAT<20%

ACD overlap with ID/IDA
SF <100 µg/L /TSAT<20%

detacidninoriVInorilarofolairT

If not tolerated or inadequate 
response, switch to IV iron 

If normal then monitor every 12 
months depending on symptoms 

and disease activity

Figure 2. Algorithm showing the diagnostic and therapeutic parameters and threshold values for ID/IDA in inflammatory bowel disease, dichotomized by disease
activity. ID: iron deficiency; IDA: iron deficiency anemia; Hb: hemoglobin; SF: serum ferritin; TSAT: transferrin saturation; CRP: C-reactive protein; ACD: anemia of
chronic disease; IV: intravenous.
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Current data comparing ferrous sulfate preparations with
ferric iron polymaltose complex preparations show that the
former remain the established and standard treatment of ID,
irrespective of the indication, given their good bioavailability,
efficacy, and acceptable tolerability, as demonstrated in sev-
eral large clinical studies [49–52]. A novel oral iron compound
called ferric maltol which was traditionally used as a food
additive is now recommended as an oral treatment option in
patients with IBD. Compared to the ferrous formulations, this
compound is believed to allow more efficient uptake of ele-
mental iron into enterocytes along with a safer gastrointest-
inal profile [53]. In a phase III clinical trial where patients with
IBD who were known to be intolerant or unresponsive to the
ferrous iron preparations were treated for 12 weeks with ferric
maltol, a significant improvement in Hb concentration by
2.25 g/dL was observed in the ferric maltol-treated patients
(versus placebo) [53]. Another phase III double-blinded exten-
sion study was conducted in 2016 to evaluate the efficacy and
safety of ferric maltol in patients with IBD who did not achieve
normalization of Hb levels after treatment with oral ferrous
therapies [54]; around 80% of participants achieved normal Hb

levels and increased iron stores using ferric maltol, which was
also well tolerated [54]. This is considered a clinically signifi-
cant change based on current guidelines for the management
of IDA in IBD [53].

Oral iron therapy can sometimes fail due to premature
termination of treatment, poor compliance or discontinua-
tion by the patient, and a truly refractory response to ther-
apy [37,55]. Although cheap and easy to administer, oral
iron formulations can lead to multiple gastrointestinal side
effects and are not effective first-line options for rapid
restoration of iron and Hb levels [56]. Intestinal iron absorp-
tion is further compromised in IBD patients with active
inflammation [57]. Studies in rodents have shown that the
generation of reactive oxygen species by oral iron can
potentially lead to IBD reactivation [58–60]. This process is
known as the Fenton reaction and can potentially worsen
the preexisting colitis and threaten the colonic microbiome
[11,58,59]. In a crossover study of 19 patients with IBD
randomly assigned to start a 14-day treatment course with
120 mg ferrous fumarate orally once daily or iron sucrose
200 mg IV 3 times, it was found that IBD activity increased in

Table 1. Summary of the currently available guideline recommendations on the diagnosis and management of ID/IDA in IBD [33–36].

Society/Working
Group Year Disease Serum ferritin (μg/L) TSAT (%)

CRP
assessment Therapy recommendation

British Society of
Gastroenterology

2011 IBD <100 μg/L – Yes Treatment initiation may be with oral iron therapy,
but this may not be tolerated well and may
exacerbate IBD symptoms. Therefore, IV iron
therapy is preferred in those patients that have
poor tolerance to oral iron

2nd European
evidence-based
consensus

2013 UC <30 μg/L (no inflammation)
<100 μg/L (inflammation)

or <16% Yes Iron supplementation with IV iron therapy is more
effective and better tolerated than oral iron
supplements

ECCO 2015 IBD <30 μg/L (no active disease)
<100 μg/L (inflammation)

– Yes IV iron is considered first-line treatment in patients
with active IBD, in those who failed oral iron
therapy, in IBD patients with an Hb <10 g/dL, and
in those needing ESAs.

Portuguese
Working Group
on IBD

2016 IBD <30 μg/L
30–100 μg/L (active disease)

and <16% Yes Both oral and/or IV therapy is effective in the
treatment of IDA in patients with IBD. On one
hand, oral iron supplementation may be an option
in patients with inactive IBD and mild anemia. On
the other hand, supplementation with IV iron is
recommended in cases of active IBD and is more
effective than oral iron therapy

ECCO: European Crohn’s and Colitis Organization; IBD: inflammatory bowel disease; UC: ulcerative colitis; TSAT: transferrin saturation; CRP: C-reactive protein; ID: iron
deficiency; IDA: iron deficiency anemia; Hb: hemoglobin; IV: intravenous; ESAs: erythropoietin stimulating agents.

Table 2. Advantages and disadvantages of oral vs. IV iron therapy [37–42].

Indications in IBD Advantages Disadvantages

Oral iron Reasonable first-line therapy in mild-
moderate ID/IDA

Relatively low cost
Convenient

Compliance issues associated with gastrointestinal adverse
events

Indicated for IBD in remission state Low intestinal absorption of iron

IV iron Recommended when response to
oral iron is unequivocal

Beneficial for patients who cannot tolerate
oral supplements

Risk of local and systemic adverse events and anaphylactic
reactions, hypotension, nausea, cramps

Patient incompliance and
intolerability to oral iron

Only effective therapy to supply enough
iron for erythropoiesis

Requires IV access and hospital administration

Cases of severe, advanced anemia Rapid administration Associated with cost increases

Anemia despite previous use of ESAs Provides rapid increase in iron stores,
serum ferritin, and Hb levels

Potential for iron overload and transient increase in oxidative
stress

Indicated for active IBD disease state Effective when inflammation is present Hypophosphatemia

IBD: inflammatory bowel disease; ID: iron deficiency; IDA: iron deficiency anemia; Hb: hemoglobin; IV: intravenous; ESAs: erythropoietin stimulating agents.
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the group taking oral iron [61]. However, extremely high
levels of oral iron were used and such observation may
potentially not occur in patients taking the regular pre-
scribed daily dosages Additionally, there have been reports,
albeit controversial, of murine models which have demon-
strated that oxidative radicals may promote or upregulate
carcinogenic pathways as evidenced by a significantly higher
dysplasia rate in the colonic mucosa of mice given oral iron
[11,62–64]. An inhibition of zinc absorption when taking oral
iron preparations has also proved to be problematic in
patients with IBD where an increase in zinc requirement
has been shown [65].

4.2. IV iron therapy

The advantage of using IV iron is that it bypasses the need for
gastrointestinal absorption, which is known to be variable in
IBD patients [66]. IV iron therapy is generally recommended in
cases of unequivocal responses to oral iron (Hb increase <50–
100 g/L in 2 weeks), patient noncompliance, intolerance to
oral iron due to GI side effects, and in the event of severe,
advanced or progressive anemia (Table 1). In patients with
IBD, intravenously administered iron does not worsen disease
activity [38,66]. It is imperative to measure the Hb levels two
weeks after IV iron treatment initiation in symptomatic
patients and after four weeks in asymptomatic patients, and
the treatment is considered successful if the Hb concentration
increases by at least 2 g/dL or reaches normal within 4 weeks
of treatment initiation [11].

Six main forms of IV iron are available: iron sucrose, ferric
gluconate, ferric carboxymaltose, iron isomaltoside-1000, fer-
umoxytol, and iron dextran (low-molecular-weight forms) [25].
There has been much debate on whether low- or high-dose IV
iron is more efficient in rapidly replenishing iron stores.
Gisbert et al. reported a 77% response rate in IBD patients
taking iron sucrose 2 × 200 mg/week and Kulnigg et al. repli-
cated this same response rate of 77% in IBD patients taking
ferric carboxymaltose at a maximum dose of 1000 mg iron per
infusion at 1-week intervals [42,67]. Ferric carboxymaltose was
found to be superior to iron sucrose in terms of efficacy but
side effects such as rash, dermatitis, and pruritus were more
present in the former than the latter group. Infusion-site reac-
tions were more prominent in the iron sucrose group, mostly
due to the alkaline pH of the preparation and the higher
number of infusions.

In some patients, treatment of the underlying IBD in con-
junction with iron, folic acid, and vitamin B12 supplementa-
tion is not sufficient to effectively correct anemia [11]. In such
cases, treatment with erythropoietin stimulating agents (ESAs)
should be considered [10]. ESAs are used in patients whose
anemia is refractory to IV therapy and are not considered as a
first-line treatment [68]. Moreover, these agents are also
recommended when immunosuppressive therapy has not
suppressed inflammation, and for patients requiring blood
transfusions [69]. Recent studies in hemodialysis patients
using ESAs in the treatment of ACD have raised concerns
regarding the association between the rapidity of Hb improve-
ment and adverse cardiac outcomes [70]. Therefore, caution is
needed with the addition of erythropoietin to the iron

supplementation treatment of IBD patients with IDA and its
use has been reserved for patients not responding to ade-
quate amounts of IV iron replacement [66,71].

Disadvantages of IV iron therapy include a risk of local and
systemic adverse events, decreased systemic phosphate levels,
a transient increase in oxidative stress, frequent hospital
admissions, and increased costs for the patient [39–41]
(Table 1). There have also been some concerns with the safety
profile of IV iron infusion, especially with the high-molecular-
weight dextran formulation which has been reported to have
an increased risk of anaphylaxis [66]. More recent formulations
such as iron sucrose, low-molecular-weight iron dextran and
iron carboxymaltose appear to have a better safety profile
[11,29,32,43].

5. Follow up

It is crucial to implement continuous attention and follow
up because ID is a recurrent condition which can manifest
itself even a few months after its resolution. It is recom-
mended that treatment surveillance be done at 12 week
intervals and treatment be reinitiated once Hb levels and
iron parameters are below normal [57]. Gasche et al. sug-
gested target levels of 400 ng/mL for ferritin after comple-
tion of IV iron supplementation, since they found that lower
ferritin values are associated with more frequent ID relapses
[72]. Ferritin levels of >800 ng/mL post-intravenous treat-
ment are associated with iron deposition outside the reticu-
loendothelial system such as the hepatocytes and can lead
to impaired phagocytosis and intracellular apoptosis. Once
the cause of IDA has been treated and Hb concentrations
are at goal, markers of iron status and a full blood count
should be measured regularly [25]. According to the British
Society of Gastroenterology, monthly measurements after
treatment with both oral and IV iron should be done for
3 months, and then every 3 months for a year [73]. If it is
the case that symptoms persist, more blood tests should be
done every 3 months for another year, and iron supple-
ments should also be given. If Hb levels or red cell indices
cannot be maintained in this way, further investigations are
necessary [73].

6. Conclusion

ID and IDA are frequently encountered extraintestinal mani-
festations of IBD that currently warrant more consideration
due to their impact on patients’ disease process and QoL.
Iron replacement therapy is the mainstay of treatment and
the route of administration is mostly patient dependent.
Different guidelines for screening exist, each taking into con-
sideration several parameters. Therefore, more evidence-based
recommendations on the management of ID and IDA in IBD
need to be made available for everyday practice, specifically
targeting unified thresholds and cut off standards.

7. Expert commentary

International gastroenterological societies are invited to refine
the practice guidelines and include ID and IDA as potential
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morbidities associated with IBD, akin to arthritis, uveitis and
other extraintestinal manifestations of IBD. Early recognition
and diagnosis of ID and IDA in the course of disease and
prompt treatment can result in a substantial improvement in
the QoL of affected patients. Proper management of ID
depends on two major factors: early diagnosis and identifica-
tion of precipitating factors. There should be a more unan-
imous agreement among different societies on the specific
diagnostic cutoff value for CRP, ferritin, and TSAT in order to
differentiate IDA from ACD. Furthermore, if anemia is detected,
reticulocyte index, LDH, haptoglobin, folate, vitamin B12 and
creatinine should be checked in order to exclude other causes
of anemia such as renal failure or a side effect of immuno-
suppressive therapy. Moreover, physicians are also encouraged
to start treatment with oral iron for patients with mild-to-
moderate ID. The use of IV iron formulations, mainly ferric
carboxymaltose is required after failure or intolerance of oral
iron. Given the gastrointestinal adverse effects of oral iron
monotherapy and its poor compliance, IV ferric carboxymal-
tose offers the patient rapid replenishment of iron stores and
symptom improvement all with high compliance rate. A parti-
cular area of research nowadays is the study of the hormone
hepcidin. Quantification of its normal levels in the circulation
and during inflammatory flare-ups in IBD is currently under
research. In the future, its implication in routine laboratory
testing would simplify the distinctive ability between IDA
and ACD. In addition, short interference RNA and antisense
oligonucleotides directed against hepcidin targeting transla-
tion and transcription are also under study as a therapy for
ACD [74].

8. Five-year view

Topics of interest in IBD should include a better understand-
ing of ACD and its pathophysiology; since iron absorption is
blocked under this condition, treatment with IV iron might
offer a solution to this problem. Hepcidin production
decreases in IDA but increases in inflammatory states.
Hepcidin could potentially be used to distinguish IDA and
ACD. Studies have focused on isolating a specific antibody
that targets the hormone hepcidin and neutralizes its
inflammatory and iron-sequestering effects [75,76].
Although systematic studies of blood hepcidin concentra-
tions in these diseases have not yet been published, small
studies indicate that hepcidin is increased in many patients
with chronic inflammatory disorders like IBD [77].
Inflammatory stimulation of hepcidin production through
IL6 and other pathways is well documented, and would be
expected to produce a clinical picture of anemia of inflam-
mation [75]. Indeed, a mouse model of moderate hepcidin
overproduction results in mild microcytic anemia and resis-
tance to erythropoietin [78]. Another innovation is the
development of anti-IL 6 antibodies which are the main
inflammatory cytokines regulating iron sequestration and
activation of acute phase reactants such as ferritin. Among
agents decreasing hepcidin production, anti-IL6 receptor
antibody showed considerable activity in reversing anemia
of inflammation in monkeys in addition to effectively stimu-
lating erythropoiesis and releasing its sequestered pools

from cells of the reticuloendothelial system [79,80].
Hepcidin-neutralizing monoclonal antibodies were shown
to reverse anemia in a mouse model of inflammation and
most recently, an antibody targeting ferroportin has been
described [81], which raises serum iron in monkeys presum-
ably by interfering with hepcidin binding to ferroportin [75].

Key issues

● ID and IDA are two interrelated entities, resulting from
depleted bone marrow iron reserve.

● ID and IDA entities are common in IBD and in contrast to
other extra intestinal manifestations, they do not respond
to immunosuppressive therapy.

● IDA negatively affects the patient’s QoL, decreases physical
performance levels, cognitive functioning and concentra-
tion levels. It may ultimately lead to high output heart
failure, extreme fatigue and depression.

● Assessment of iron reserve can be conducted via a battery
of tests including Hb, serum ferritin and CRP values. Serum
transferrin saturation is helpful in detecting early ID. In case
of elevated CRP values, ferritin cutoffs should be increased
from 30 μg/L to 100 μg/L.

● Oral iron therapy should be reserved to mild asymptomatic
cases of IDA. IV iron therapy is the mainstay treatment of ID.
Ferric carboxymaltose stands out as the preferred therapy
given its high tolerability and effectiveness in rapid reple-
tion of iron stores.

● Once a diagnosis of IBD is established, patients in clinical
remission should be screened for ID and anemia every
6–12 months. Patients with active disease should be tested
every 3 months or less, depending on iron status.
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