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ABSTRACT
Introduction: Anaemia can be considered the most common extra-intestinal manifestation in inflammatory bowel disease. Nevertheless, 
anaemia is often under-diagnosed and under-treated both in adults and children with inflammatory bowel disease. Herein, we report 
the consensus statements on the management of anaemia in inflammatory bowel disease developed by the Portuguese Working 
Group on Inflammatory Bowel Disease (known as Grupo de Estudos da Doença Inflamatória Intestinal - GEDII) to aid clinicians in daily 
management of inflammatory bowel disease patients.
Material and Methods: A comprehensive literature review was conducted in order to prepare consensus statements on the following 
topics: (1) prevalence and diagnosis of anaemia in inflammatory bowel disease, (2) iron supplementation for the prevention of anaemia 
in inflammatory bowel disease and (3) treatment of anaemia in inflammatory bowel disease. The final statements for each topic were 
discussed at a consensus meeting and rated according to the Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence. 
Consensus: It was concluded that anaemia has a high incidence and prevalence in inflammatory bowel disease, particularly in 
those with active disease and hospitalised. Patients with anaemia had decreased quality of life and frequently complained of fatigue. 
Absolute indications for intravenous therapy should be considered: (1) moderate to severe anaemia (haemoglobin < 10.5 g/dL) or 
clearly symptomatic anaemia; (2) previous intolerance to oral iron supplements intolerance; (3) inappropriate response to oral iron; (4) 
active severe intestinal disease; (5) need for a quick therapeutic response (e.g. surgery in the short term); (6) concomitant therapy with 
erythropoiesis-stimulating agent; and (7) patient’s preference.
Keywords: Anemia/diagnosis Anemia/drug therapy; Anemia/prevention & control; Evidence-Based Practice; Inflammatory Bowel 
Diseases; Portugal.
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RESUMO
Introdução: A anemia pode ser considerada a manifestação extra-intestinal mais comum na doença inflamatória intestinal. Ainda 
assim, a anemia é subdiagnosticada e subtratada tanto em adultos como em crianças com doença inflamatória intestinal. Assim, apre-
sentamos o consenso alcançado pelo Grupo de Estudos da Doença Inflamatória Intestinal - GEDII relativamente à gestão da anemia 
na doença inflamatória intestinal, com o objetivo de facilitar o acompanhamento clínico dos doentes com doença inflamatória intestinal.
Material e Métodos: Foi conduzida uma revisão exaustiva da literatura, por forma a preparar statements de consenso nos seguintes 
tópicos: (1) prevalência e diagnóstico de anemia na doença inflamatória intestinal, (2) ferro da prevenção da anemia na doença infla-
matória intestinal e (3) tratamento da anemia na doença inflamatória intestinal. Os statements finais para cada tópico foram discutidos 
na reunião de consenso e classificados de acordo com os níveis de evidência definidos em 2011 pelo Oxford Centre for Evidence-
Based Medicine. 
Consensos: Concluiu-se que a anemia tem elevada incidência e prevalência na doença inflamatória intestinal, particularmente entre 
pacientes com doença ativa e hospitalizados. Indicações absolutas para terapia intravenosa devem ser consideradas quando existe: 
(1) anemia moderada a severa (hemoglobina < 10,5 g/dL) ou anemia claramente sintomática; (2) intolerância prévia à terapêutica com 
ferro por via oral; (3) resposta inadequada à terapêutica com ferro por via oral; (4) doença intestinal ativa severa; (5) necessidade de 
resposta terapêutica rápida (e.g. cirurgia a curto prazo); (6) terapêutica concomitante com agente estimulante da eritropoiese; e (7) 
preferência do paciente.
Palavras-chave: Anemia/diagnóstico; Anemia/prevenção & controlo; Anemia/tratamento; Doença inflamatória intestinal; Portugal; 
Prática Clínica Baseada em Evidências.

INTRODUCTION
	 Depending upon the definition used, anaemia can be 
considered the most common extra-intestinal manifestation 
in Inflammatory Bowel Disease (IBD).1 Nevertheless, it is 

very obvious that anaemia is often under-diagnosed and 
under-treated both in adults and children with IBD.2,3

	 Anaemia in IBD has often a multifactorial origin, the 
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most frequent causes being iron deficiency and anaemia 
of inflammatory disease. The only population-based 
cohort study that prospectively evaluated the prevalence 
of anaemia over 10 years in both forms of the disease 
versus the general population (IBSEN study) found that 
the frequency of anaemia varied significantly over time, 
decreasing globally. Anaemia was more common in Crohn’s 
disease, particularly in women, and was significantly 
associated with the use of corticosteroids and, above 
all, with the elevated C Reactive Protein (CRP), this 
highlighting the importance of inflammation in the genesis 
and maintenance of anaemia.4 Finally, other causes such 
as vitamin B12 and folic acid deficiency are also common 
but proportionally less common than previously assumed.1 
	 The prevalence of anaemia in IBD is high. It is estimated 
that up to 75% of patients may have anaemia in the course 
of their illness, the most common form being iron deficiency 
anaemia.5 Moreover, about 30% - 90% of patients with IBD 
have iron deficiency,6 which, even without anaemia, may be 
of clinical relevance.7 
	 The European Crohn’s and Colitis Organisation 
(ECCO) recently published a European consensus to 
guide the diagnosis, treatment and prevention of iron 
deficiency and iron deficiency anaemia IDA in IBD.8 To 
aid Portuguese clinicians in daily management of IBD 
patients, the Portuguese Working Group on Inflammatory 
Bowel Disease (known as Grupo de Estudos de Doença 
Inflamatória Intestinal - GEDII) set out to developed this 
sustained, evidence-based consensus paper, tailored for 
the specificities of the Portuguese clinical practice.
	 In developing this document, THREE working groups 
within the GEDII were created to address specific topics. 
Each working group conducted a comprehensive literature 
review (PubMed, Scopus and ISI Web of Knowledge) and 
then prepared the consensus statements on one of the 
following topics: (1) prevalence and diagnosis of anaemia in 
IBD, (2) iron supplementation for the prevention of anaemia 
in IBD and (3) treatment of anaemia in IBD. The strategy to 
reach the Consensus on the guideline revisions involved 
seven steps: i) In parallel, the working parties performed 
a systematic literature review. The evidence level (EL) 
was graded according to the Oxford Centre for Evidence 
Based Medicine of 2011 guidance. ii) Provisional guideline 
statements on their topic were then written by the chairs of 
the working groups and posted to all groups. Discussions 
and exchange of evidence from the literature among the 
working party members was then performed. iii) After the 
first voting, all consensus statements that did not reach 
an approval rate above 80% were revised. iv) On October 
2014, the working parties met in Curia to agree upon the 
statements. Technically, this was done by projecting the 
statements and revising them on screen, until a consensus 
was reached. v) Consensus was defined as agreement 
by > 80% of participants, termed a Consensus Statement 
and numbered for convenience in the document. The 
final document on each topic was written by the chairs 
in conjunction with their working party. The final text was 

edited for consistency of style by Fernando Magro. This 
work was coordinated by Fernando Magro and the three 
groups were coordinated by Paula Lago, Luis Correia, and 
Paula Peixe and Jaime Ramos.

Prevalence of anaemia in inflammatory bowel disease
Statement 1: The prevalence of anaemia in IBD is high 

(EL 2) 
Agreement: 100%

Statement 2: The prevalence of anaemia is higher in Crohn’s 
disease than in ulcerative colitis (EL 3), higher 
in hospitalised patients than in ambulatory 
patients (EL 3) and higher in children than in 
adults (EL 3) 
Agreement: 100%

Statement 3: The main causes of anaemia in IBD are iron 
deficiency (the most common cause) and 
chronic disease anaemia, coexisting frequently 
(EL 3) 
Agreement: 100%

Statement 4: The prevalence of anaemia in IBD tends 
to decrease due to a better control of the 
inflammatory activity of the disease (EL 3) 
and a greater implementation of corrective 
measures of iron deficiency (EL 5) 
Agreement: 90%

Rationale
	 The prevalence of anaemia in IBD varies between 6% 
and 74%2-4,9-40 with a median of 17%.6 The discrepancy 
between the results of different studies may be explained 
by the different definitions of anaemia, the characteristics 
of the study population and the year in which they took 
place. In the IBSEN study,4 a population-based cohort, with 
a follow-up of 1, 5 and 10 years, evaluated 756 patients 
with IBD (ulcerative colitis [UC]: 519, Crohn’s disease [CD]: 
237) and found, at screening, a prevalence of anaemia 
of 48.8% in CD and 20.2% in UC, with the proportion of 
patients with anaemia decreasing in all cases during the 
course of the disease with the exception of women with 
CD. An increased C-reactive protein level was significantly 
correlated with the presence of anaemia. In the study of 
Vijverman et al,36 retrospective cohort, 170 outpatients with 
IBD were evaluated (n = 80 in 1993 and n = 90 in 2003). 
A decrease in the prevalence of anaemia from 34% to 
17% between the 1993 and 2003 cohorts was found. This 
difference was independent of age, gender, site, duration 
of the disease and previous surgery. The decrease in the 
prevalence of anaemia was more significant in patients with 
CD and moderate anaemia, the only difference between the 
two cohorts being the wider use of immunosuppressants 
and infliximab in the 2003 cohort.
	 In some studies, a higher prevalence of anaemia in 
patients with CD compared with UC was shown. In a single 
centre28 among 253 IBD patients (136 with CD and 117 with 
UC), the overall prevalence of anaemia was 30% (39% for 
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CD and 20% for UC), rising to 66% in hospitalised patients. 
A multivariate logistic regression analysis showed that 
anaemia was associated with a diagnosis of CD (OR: 2.2), 
with the need for corticosteroids (OR: 3.9), with the need for 
hospitalisation (OR: 3) and with an increased sedimentation 
rate (OR: 1.04). However, patients with CD had higher 
disease activity, greater need for corticosteroids and 
hospitalisation, which may explain the higher prevalence of 
anaemia. Bager et al,9 in a multicentre cohort with 429 IBD 
patients, reported an overall prevalence of anaemia of 19%, 
higher in patients with CD than in patients with UC (p = 
0.01). The aetiology of anaemia was iron deficiency in 20% 
of the cases, in 12% chronic disease anaemia, and in 68% 
a combination of both. Less than 5% of the patients had a 
deficit of folic acid or vitamin B12. Patients treated with an 
inhibitor of tumour necrosis factor (TNF)-alpha had a higher 
prevalence of anaemia (25% versus 5.4%), which was not 
observed with other drugs, namely immunosuppressants, 
corticosteroids and aminosalicylates. This association 
may be related with the higher severity of the disease. 
There were no differences in the prevalence of anaemia 
as regards the location of the disease in CD and its extent 
in UC. It was also found that the presence of anaemia in 
outpatient was associated with the need for hospitalisation 
(19% vs 5.7%, p = 0.015).33 Ott et al,3 in a population-based 
study with 279 IBD patients (183 with CD, 90 with UC and 
6 with unclassified colitis), found a prevalence of anaemia 
of 32%, of which 70% had iron deficiency. The prevalence 
of severe anaemia (haemoglobin < 10 g/dL) was higher in 
patients with UC compared with CD. In a systematic review, 
the prevalence of anaemia was significantly higher in 
hospitalised patients compared to outpatients (68% versus 
16%).6 
	 There are several studies assessing the prevalence of 
anaemia in outpatients, but there is a significant discrepancy 
in terms of results, ranging from 9%29 and 73%.12 Ott et 
al3 evaluated the presence of anaemia in patients newly 
diagnosed with IBD between 2004 and 2009. They found 
that 32% of patients had anaemia during this period. In 
most cases (75%), anaemia was present at the time of 
diagnosis, and the remaining cases were detected during 
the first year of follow-up. Bergamaschi et al13 reported an 
overall prevalence of anaemia of 40% in a population of 
patients with IBD. The prevalence was higher at diagnosis 
(65%), decreased in the first 4 years after diagnosis, and 
remained stable thereafter. Finally, children with IBD appear 
to have an increased risk of anaemia, as shown by the study 
of Goodhand et al2 where the prevalence of anaemia was 
70% and about 40% in adolescents and adults.

Diagnosis of anaemia in inflammatory bowel disease
Statement 5: The presence of iron deficiency must be 

screened for in all patients with IBD (EL 2) 
Agreement: 80%

Statement 6: The minimum laboratory tests for the diagnosis 
of anaemia and/or iron deficiency in patients 
with IBD are: complete blood count, C-reactive 
protein, ferritin and transferrin saturation (EL 
3). These parameters must be measured every 
3 - 12 months, depending on the activity of the 
disease (remission/activity) (EL 5) 
Agreement: 90% 

Statement 7: An annual assessment of vitamin B12 and 
folic acid is recommended in patients with IBD 
and small bowel disease and/or prior history of 
surgical resection of the small intestine (EL 4) 
Agreement: 90%

Statement 8: Transferrin saturation (Tsat) (< 16%) in 
combination with ferritin is useful in the 
differential diagnosis of iron deficiency 
anaemia (ferritin < 30 μg/L) or chronic disease 
anaemia (ferritin > 100 μg/L). Ferritin 30 – 100 
μg/ can still be associated with iron deficiency 
in the context of chronic inflammation (EL 2) 
Agreement: 100%

Statement 9: The determination of the concentration of 
soluble transferrin receptors (sTfR) can be 
useful to detect iron deficiency in patients with 
anaemia and transferrin saturation < 16% and 
ferritin (30 - 100 mg/L) (EL 3) 
Agreement: 100%

Statement 10: The TR-F index (sTfR/log serum ferritin) < 1 
is useful to exclude iron deficiency in patients 
with chronic inflammation anaemia (EL 3) 
Agreement: 100%

Statement 11: A red cell distribution width (RDW) exceeding 
14 has high sensitivity for the diagnosis of 
iron deficiency (EL 4) 
Agreement: 90%

Rationale
	 The diagnosis of iron deficiency in patients with IBD 
can be difficult, and there is no gold standard diagnostic. 
The isolated measurement of haemoglobin is not enough to 
determine the type of anaemia. Currently there are, however, 
multiple indexes and markers that, when combined, allow 
the physician to understand the underlying mechanism of 
the disease (Fig. 1).41

Serum iron concentration
	 The serum iron concentration depends on the balance 
between plasma concentrations and iron deposits and, as 
such, has significant and frequent fluctuations associated 
with factors such as the circadian rhythm and intestinal iron 
absorption.42 In addition, the processing of blood samples 
is subject to many factors that may lead to considerable 
variation in terms of results. There are still other factors such 
as menstruation in women,43 acute or chronic inflammatory 
processes (which includes IBD),44 malignancies, etc. 
that can influence the values.45 Therefore, serum iron 
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Figure 1 - Differential diagnosis for iron deficiency anaemia and chronic disease anaemia

IBD with anaemia: Hg < 12 g/dl women; Hg < 13 g/dl men
 

Tsat (Transferrin saturation) < 16%
Disease activity: C-reactive protein

Ferritin 30 - 100 µg/L Ferritin > 100 µg/LFerritin < 30 µg/L

sTfR/log ferritin > 2 sTfR/log ferritin < 1

Chronic disease anaemia (CDA)Mixed anaemia (IDA + CDA)

Iron definiency anaemia (IDA)

concentration is an index with low specificity and sensitivity 
for the assessment of iron deficiency in patients with IBD.45

Ferritin
	 Ferritin is an oligomeric protein capable of storing 
substantial amounts of iron in a non-toxic, soluble and 
bioavailable form, thereby serving as an iron reservoir for 
almost all body cells.46 The measurement of ferritin allows 
for an indirect estimate of body iron stores. Normal values 
for women are between 15 and 100 µg/L and for men are 
between 30 and 200 µg/L. A serum ferritin level <15 µg/L is 
considered as an absolute indicator of iron deficiency.41, 47 
	 The most common laboratory method for the evaluation 
of iron deposits in the body is the determination of ferritin. 
Ferritin despite being a sensitive marker of iron content, 
is also an acute phase protein and is usually elevated 
active IBD. During disease activity periods, ferritin is not a 
sensitive method to assess the presence of iron deficiency. 
In the presence of inflammation, the lower limit reference 
ferritin, consistent with normal iron reserves, is expected to 
be 100 mg/L.6, 48

	 The interpretation of ferritin levels in patients with active 
IBD can be difficult because, just like transferrin, this is 
an acute phase proteins, and serum levels may vary in 
the course of inflammatory processes. The concomitant 
measurement of inflammatory parameters independent 

of iron metabolism (erythrocyte sedimentation rate and 
C-reactive protein) is useful for the differential diagnosis.45,47 
Gasche et al49 recommend measuring serum ferritin when 
screening for anaemia, every 6 to 12 months, in patients 
in remission or with mild disease, or at least every 3 
months in patients with active disease. Once anaemia is 
diagnosed, the subsequent investigations should include 
the measurement of serum ferritin, transferrin saturation 
(Tsat) and C-reactive protein. Ferritin values < 30 µg/L 
in combination with Tsat < 16% allow a diagnosis of iron 
deficiency. In the presence of inflammation, the lower limit 
of serum ferritin is 100 µg/L. Thus, the diagnostic criteria 
for chronic disease anaemia are: serum ferritin > 100 μg/L 
and Tsat < 16%. If the serum ferritin level is between 30 and 
100 µg/L probably there is a combination of chronic disease 
anaemia and iron deficiency.49 The combination of serum 
ferritin levels and the concentration of transferrin soluble 
receptors (sTfR) can be useful to detect iron deficiency 
(STfR increased, low ferritin), inflammation (sTfR and 
ferritin normal) or mixed conditions (increased sTfR, normal 
ferritin).45 The sTfR/log serum ferritin index can be used to 
exclude iron deficiency, when the ratio is < 1.41

 

Transferrin/total iron binding capacity
	 There is an inverse proportional relationship between 
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transferrin (Tf) levels and iron stores. However, Tf levels are 
also influenced by other factors not related to iron kinetics, 
such as inflammation, infection, malignancy, chronic liver 
disease, nephrotic syndrome and malnutrition, which may 
cause a decrease in the values of transferrin whereas 
pregnancy and oral contraceptives cause an increase of its 
serum concentration.45,46,50-52

Transferrin saturation
	 Tsat assess the amount of iron bound to serum Tf 
(plasma protein responsible for transporting iron from iron 
stores to the bone marrow).47 Tsat levels below 16% have 
a relatively high sensitivity (90%) for the diagnosis of iron 
deficiency but relatively low specificity (40-50%) as its 
determination indirectly assesses the use of iron by the 
bone marrow and does not provide any information about 
the status of iron stores.46, 47

Soluble transferrin receptors
	 The number of sTfRs reflects haemopoetic cell iron 
requirements. Contrary to what happens with ferritin and 
Tf, chronic inflammation and liver injury do not change the 
levels of sTfR. Therefore, the sTfR level is a fairly reliable 
parameter for the diagnosis of iron deficiency in patients 
with IBD. However, an increase in the sTfR concentrations 
were described in erythropoiesis disorders, as for instance 
hemolytic anaemia, thalassemia, polycythemia vera, or a 
reduction of their levels associated with hypoproliferative 
erythropoiesis conditions, namely aplastic anaemia and 
anaemia of chronic kidney disease.53-56 Therefore, number 
of sTfR is a valid analysis of erythropoietic activity and also 
a reliable marker of iron deficiency.

Hepcidin/Prohepcidin
	 Hepcidin acts as a body ‘ferrostatin’, by adjusting the 
amounts of serum iron according to body needs. In chronic 
disease anaemia there is a reduction of serum iron due to its 
retention by macrophagocytes and a decreased intestinal 
absorption of iron, which appears to be caused by an 
increase in the concentrations of hepcidin (pro-inflammatory 
cytokines cause an increased expression of the hepcidin 
gene during inflammatory conditions). Iron deficiency 
induces a reduction in the production of hepcidin, thus 
ensuring a greater availability of iron for erythropoiesis.57-59 
Although hepcidin is strongly implicated in the development 
of inflammation-associated anaemia, the literature on its 
specific role in patients with IBD is scarce. The methods 
used for its quantification are not standardised.60 

Mean corpuscular volume
	 In general, mean corpuscular volume (MCV) is 
considered a useful indicator of iron deficiency. However, 
this parameter is difficult to interpret in patients with vitamin 
B12 and/or folic acid deficiency and/or receiving thiopurines, 
since these drugs alone increase MCV.61

Red cell distribution width

	 Red cell distribution width (RDW) is a quantitative 
measure of the variation in size of the erythrocytes and 
is equivalent to anisocytosis seen on the blood smear. 
In blood samples where microcytosis and macrocytosis 
coexist, these two changes of RDW may cancel each other 
and originate a ‘false’ normal RDW. However, the rise in the 
resulting RDW will identify the error.45

	 A classification of anaemia based on RDW was 
suggested, which, besides classifying the erythrocyte 
population in microcytic, normocytic or macrocytic, were 
stratified as homogeneous (normal RDW; includes etiologies 
such as a hypoproliferative anaemia, aplastic anaemia, 
thalassemia) and heterogeneous (increased RDW; includes 
etiologies such as iron deficiency, vitamin B12 and/or folic 
acid deficiency and sideroblastic anaemia).45 RDW has 
shown significant increases in patients with IBD compared 
to healthy controls. A RDW > 14 was positively correlated 
with sTfR and negatively with Tsat, with a sensitivity of 
93% and a specificity of 81% for the diagnosis of iron 
deficiency anaemia. RDW was not significantly correlated 
with disease activity (since it depends mainly on the 
erythropoietic activity of the bone marrow and not on the 
degree of inflammation).61 Thus, RDW is a useful parameter 
to distinguish iron deficiency anaemia from chronic disease 
anaemia in patients with active IBD.
	
Percentage of hypochromic cells
	 The percentage of hypochromic cells (PHC) assesses 
the amount of red blood cells with intracellular haemoglobin 
concentration < 28g/dL. Its measurement is a parameter 
with high sensitivity for iron deficiency, since small changes 
in the number of erythrocytes with adequate haemoglobin 
can be detected before a decrease in mean corpuscular 
volume occurs.62,63 Its usefulness to detect iron deficiency 
anaemia in IBD is limited, in part because the PHC value 
depends on the total number of erythrocytes, which can vary 
considerably with the time of storage/processing of blood 
samples, and also due to the lack of studies investigating its 
role in IBD.62,63 

Zinc erythrocyte protoporphyrin
	 Zinc erythrocyte protoporphyrin is produced when zinc 
is incorporated in IX protoporphyrin instead of iron, which 
occurs when the iron supply for erythropoiesis is decreased. 
The values of zinc erythrocyte protoporphyrin reflect the 
severity of iron deficiency, allowing for a distinction between 
mild iron deficiency (erythrocyte PZ 40 - 60 mmol/mol of 
haemoglobin) and severe iron deficiency (erythrocyte PZ > 
80 mmol/mol of haemoglobin).63, 64 In the context of IBD, 
since zinc deficiency is common, it may be impossible to 
interpret the levels of zinc erythrocyte protoporphyrin.

Mean reticulocyte volume
	 There is evidence that the mean reticulocyte volume 
(MCVr) increases after iron supplementation in patients 
with iron deficiency and decreases with the development 
of iron deficient erythropoiesis. This parameter should not, 
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however, be used in clinical practice since the measurement 
protocol and reference values are not standardised.45

Reticulocyte haemoglobin content
	 The reticulocyte haemoglobin content (CHr) is an indirect 
measure of the amount of iron available for erythropoiesis 
in the last 3 - 4 days, also providing information about the 
response to iron supplementation as it increases within 2 
- 4 days after initiation of this therapy.45,65 Although there 
are currently no studies that assess CHr in patients with 
IBD, this could be a particularly useful parameter, not in 
the diagnosis of iron deficiency, but in the evaluation of the 
response to therapy.45,63,65

Immature reticulocyte fraction
	 Immature reticulocytes are released into the 
bloodstream during periods of intense erythropoiesis. 
Immature reticulocyte fraction (IRF) increases before the 
amount of total reticulocyte count increases, and it has 
proved to be useful in the differential diagnosis of anaemia 
with increased erythropoiesis (increased reticulocyte count; 
increased IRF), anaemia with reduced erythropoietic 
activity (decreased reticulocyte count; decreased IFR), 
and other conditions, such as acute infection/inflammation 
and myelodysplastic syndromes (reticulocytes decreased/
normal, increased IRF).45, 63

	 Although there are studies that evaluated IRF in patients 
with IBD, some limitations, such as lack of standardisation 
and reference intervals that depend on the method used, 
cause IRF to be an indicator of limited use in the evaluation 
of anaemia in the context of IBD.45

Volume distribution width of reticulocytes
	 The volume distribution width of reticulocytes reticulocyte 
(Reticulocyte VD) is a quantitative measure of the variation 
in the size of reticulocytes. In a study with patients with IBD, 
the reticulocyte VD was negatively correlated with Tsat and 
positively correlated with sTfR, and showed significantly 
higher values in patients with iron deficiency anaemia 
compared with other causes of anaemia. However, the 
sensitivity and specificity for the diagnosis of iron deficiency 
were low (60% and 51%, respectively) which limits the use 
of this measure.45, 63,66

Red blood cell size factor
	 The red blood cell size factor (RSf) (MCV2x MCVr) is a 
parameter that evaluates the erythropoietic activity of the 
bone marrow. It is significantly and positively correlated with 
Tsat and negatively with sTfR in patients with IBD, and has 
no significant correlation with C-reactive protein levels.45,63,67

Iron supplementation for the prevention of anaemia in 
inflammatory bowel disease

Statement 12: The primary prevention of iron deficiency/
anaemia is achieved by effective control of 
the underlying IBD (EL 4) 
Agreement: 90%

Statement 13: A normal haemoglobin level does not exclude 
the presence of iron deficiency (EL 2) 
Agreement: 90%

Statement 14: The recurrence of iron deficiency in a patient 
with IBD who has presented iron deficiency 
anaemia is frequent (EL 2) 
Agreement: 100%

Statement 15: The use of ferric carboxymaltose, currently 
available in Portugal, is effective in preventing 
anaemia in iron deficiency patients with IBD 
(EL 2) 
Agreement: 100%

Rationale
	 The presence of iron deficiency in the context of IBD 
is frequent, most often diagnosed in association with 
anaemia. Although, it is estimated that iron deficiency 
without anaemia is much more common than anaemia in the 
context of IBD, there are no guidelines on the subject, nor 
criteria for diagnosis. Because of this, there are few studies 
specifically addressing the presence of iron deficiency in 
IBD, despite iron deficiency being the primary cause of 
anaemia in patients with IBD.6 The reduction in body iron 
content in these patients is more often associated with 
digestive tract loss due to activity of the disease and the 
presence of mucosal damage, although these mechanisms 
are still poorly documented.61 Another cause for iron 
deficiency is reduced iron ingestion. In patients with IBD 
dietary restrictions associated with anorexia are frequent, 
and therefore may lead to iron deficiency.48 The disorders 
of absorption are less common, but were described with the 
involvement of the upper gastrointestinal tract (duodenum) 
in CD.
	 The clinical relevance of anaemia is well established 
in patients with IBD. Studies have shown that anaemia is 
associated with reduced quality of life and cognitive skills.68,69 
The use of iron to prevent anaemia in IBD is indicated to 
prevent iron deficiency anaemia. In this consensus paper, 
prevention strategies will be considered according to 
epidemiological definitions. Primary prevention is defined 
as a set of actions that aim to prevent the development of 
anaemia in the population of patients with IBD by removing 
the causative factors.
	 In formal terms, to assess the effects of iron on the 
prevention of anaemia, the study population should be 
composed of patients with IBD at time of the diagnosis 
(with active disease or not), who underwent any therapeutic 
intervention aimed at decreasing the incidence of anaemia. 
This type of study design has not been undertaken. It 
could also be acceptable to assess these effects based on 
interventional studies (where the population were patients 
with active IBD), showing a reduction of anaemia in treated 
patients compared with placebo.
	 A systematic review of Kulnigg et al6 showed that the 
presence of anaemia and iron deficiency was associated 
with more severe disease and greater disease activity (as 
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occurred in hospitalised patients). However, there are few 
studies that relate the control of the activity of IBD with 
the development of anaemia and iron deficiency. From a 
mechanistic point of view, the effective control of IBD after 
a period of disease activity should be associated with 
decreased development of anaemia/iron deficiency in this 
population. Still, studies to correlate iron deficiency with 
primary control of IBD do not exist. A recent publication 
demonstrated, however, that patients in remission have 
haemoglobin values significantly higher than those patients 
who did not achieve this goal.70 But, assessing these effects 
was not the objective (primary or secondary) of any study 
done in IBD. In the ULTRA 1 and in ACT 1 and 2 studies, 
differences in presence of anaemia between placebo 
and interventional group were recorded, but only as side 
effects.71 There are no studies showing that mucosal 
healing is associated with decreased development of iron 
deficiency and/or anaemia. However, considering the 
mechanisms underlying its development, mucosal healing 
should be considered as a key factor in the development of 
these conditions.
	 In secondary prevention, the goal is early identification 
and correction of conditions. Iron deficiency anaemia 
develops gradually following iron loss, which results in an 
inability to adequately regenerate red blood cells. Therefore, 
the identification of iron deficiency prior to the development 
of anaemia should be the goal of the assessment in 
these situations. To attain this goal, periodical analytical 
evaluations should be performed with complete blood count 
(haemoglobin, erythrocyte haemoglobin average, average 
cell volume, reticulocytes, and RDW), evaluation of iron 
stores (ferritin and transferrin saturation) and assessment 
of the level of inflammation (though C-reactive protein). It 
was proposed that the assessment should be conducted at 
least every 12 months in patients with disease in remission, 
every 6 months in patients with mild disease and every 3 
months or more frequently in patients with severe disease. 
Of course, the scheduling of assessments should be based 
on the clinical situation, with special focus on symptomatic 
patients or those with disease activity.72 
	 The European Crohn’s and Colitis Organisation (ECCO) 
also states criteria for the diagnosis of iron deficiency in 
patients with UC.73 Despite, no such statements existing 
for CD, the same reference laboratory parameters can be 
used. Correction of iron deficiency should be performed 
early,73 however, this proposal was based on iron deficiency 
in other clinical contexts. The aim of iron supplementation 
is to prevent the development of anaemia and improve the 
quality of life of these patients. The mainstay of treatment 
for iron deficiency depends on the administration of iron 
being available in various formulations for intravenous and 
oral supplementation use. The use of oral iron is associated 
with gastrointestinal side effects that limit effectiveness and 
tolerance, however, in patients with disease remission it 
may have less gastrointestinal side-effects,74 but those may 
be confused with complains of disease activity.6 
	 The use of intravenous iron is the most effective way 

to prevent iron deficiency associated with IBD.75 Data from 
randomised studies have shown that the use of intravenous 
iron is effective for replenishment of iron and prevention 
of IBD-associated anaemia.76-78 Iron sucrose and iron 
carboxymaltose are also effective in the replenishment of 
iron, but iron carboxymaltose shown higher efficacy.79

	 Tertiary prevention corresponds to the correction of 
iron deficiency that may arise after treatment of previously 
occurred anaemia. The recurrence of iron deficiency in a 
patient with IBD who had already iron deficiency anaemia 
is common. The only study assessing this trend showed 
that, after appropriate treatment of anaemia about 50% of 
patients had recurrence of iron deficiency or anaemia in 
about 10 months and 11 months, respectively.80 These data 
suggest that after the treatment of iron deficiency anaemia 
in IBD patients, prevention strategies should be established 
to avoid its recurrence.
	 Only one study was conducted to evaluate the 
effectiveness of carboxymaltose iron to prevent recurrence 
of anaemia in patients with IBD who already received 
treatment to iron deficiency anaemia.81 The administration 
of iron carboxymaltose after treatment of anaemia proved 
to be effective and safe in preventing iron deficiency (and 
anaemia). Recurrence of anaemia occurred in 26.7% of 
patients in the treatment group and 39.4% in the placebo 
group; also the time to recurrence of anaemia was shorter 
in the placebo group (4.7 vs 7.6 months).
	 There are multiple studies with conflicting results 
concerning the quality of life, however, treated patients 
globally performed better.82

Treatment of iron deficiency anaemia in inflammatory 
bowel disease

Statement 16: The treatment of anaemia should be 
performed in patients with haemoglobin levels 
below normal (non-pregnant women Hg <12 
g/dL, men Hg <13 g/dL (EL 2) 
Agreement: 100%

Statement 17: Oral and/or IV supplementation is effective in 
the treatment of iron deficiency anaemia in 
patients with IBD (EL 1) 
Agreement: 100%

Statement 18: Oral iron supplementation may be an 
option in patients with inactive IBD (clinical 
and biomarkers) (EL 5) and mild anaemia 
(Women Hg 10-12 g/dL, men Hg 11-13 g/dL) 
(EL 4). Doses up to 100 mg/day of iron are 
associated with fewer adverse effects and 
should be preferred (EL 4) 
Agreement: 100%
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Statement 19: Supplementation with IV iron (ferric 
carboxymaltose and iron sucrose) is more 
effective than oral iron therapy on the 
increase of haemoglobin and ferritin and is 
associated with a lower rate of side effects 
and discontinuation of therapy (EL 1). 
Therapy with ferric carboxymaltose showed 
a superior effectiveness and was at least as 
safe as iron sucrose (EL 2). It is thus the most 
effective form of treatment of iron deficiency 
anaemia in IBD (EL 2)
Agreement: 100%

Statement 20: Supplementation with IV iron should be 
preferred in patients with IBD, particularly 
in the presence of severe anaemia (Hg 
<10 g/dL), symptomatic anaemia, active 
bowel disease and inadequate response or 
intolerance to oral iron therapy (EL 3) 
Agreement: 100%

Statement 21: The response to iron therapy is considered 
appropriate if there is an increase of Hg ≥ 2.0 
g/dL or normalization within 4 weeks (EL 3). 
The response to therapy should be evaluated 
within 4 weeks or earlier in symptomatic 
patients (EL 5) 
Agreement: 90%

Rationale
	 The goals of therapy for IBD patients with iron deficiency 
anaemia are to: treat the underlying cause, limit further 
losses, reduce malabsorption, avoid blood transfusion in 
hemodynamically stable patients, relieve symptoms and 
improve the overall quality of life.47 Iron supplementation 
should be initiated whenever there is iron deficiency 
anaemia. In the cases where there is iron deficiency without 
anaemia, the initiation of therapy should be individualised. 
Although the therapy with oral iron is often used, the 
variable intestinal absorption of iron, its side effects and low 
tolerance (leading to discontinuation in approximately 20% 
of patients) have led to the increased use of intravenous 
formulations.49

	 For decades, oral replacement therapy was considered 
the standard of care, in view of its safety criteria, efficacy 
and lower costs. Interestingly, the best evidence of the 
effectiveness of oral iron therapy in IBD comes from head-
to-head trials with IV iron therapy.83 Different formulations 
are available with varying levels of elemental iron (33%, 
ferrous fumarate, 20% ferrous sulphate, 12% ferrous 
gluconate). Three main factors influence the choice of 
the amount of elemental iron to administer: i) it is highly 
unlikely that more than 20 mg daily of iron are absorbed by 
the human intestine,84 ii) the well-known clinical intolerance 
(common to other groups of patients), and iii) the likely tissue 
toxicity of excess unabsorbed iron in the intestinal mucosa 
of patients with IBD, which could lead to decompensated 
disease.85 The dose recommended by the Centers for 
Disease Control and Prevention (CDC) for individuals with 
iron deficiency anaemia is 60 - 120 mg/day of elemental 

iron for therapeutic use and 30 mg/day for prophylactic use. 
Therapy should be continued for 5 months or at least 3 
months after recovery of iron stores.86 However, the optimal 
dose of oral iron to be administered to patients with IBD is 
not yet established. Due to the common GI adverse effects 
(about 20%) some authors have proposed a maximum 
dose of 100 mg/day in these patients. If therapy with oral 
ferrous salts is used, response and tolerability should be 
monitored, and administration should be changed to IV 
whenever necessary.83

	 The formulations of IV iron available in Portugal include 
iron sucrose, iron dextran and ferric carboxymaltose (ferric 
gluconate, isomaltoside and ferumoxytol are not available). 
The formulations with high stability of ferric carboxymaltose 
and iron dextran allow the administration of large amounts 
of elemental iron (1 000 mg) in a single dose. The risk of 
severe hypersensitivity reactions is low, but the formulations 
of iron dextran and iron sucrose require the administration 
of a test dose followed by slow infusion.87,88 The formulation 
of ferric carboxymaltose, due to the absence of the risk of 
hypersensitivity cross-reactions with iron dextran, can be 
administered without the need for prior testing and rapid 
infusion in about 15 minutes.
	 There is still a limited experience with the use of iron 
dextran (low molecular weight) in IBD, but it was possible 
to obtain a complete replacement of the deficit in 45 of 50 
patients studied (90%), although only 23 (46%) achieved 
a complete haematological response, and for that the 
dose test was required, which led to the prior exclusion 
of four patients. The total dose may require several hours 
to be administered, thus conditioning its use in outpatient 
treatment of IBD.89

	 Two randomised controlled studies compared the 
efficacy and safety of IV iron sucrose and oral iron in 
patients with IBD.77,78 In one study,77 among the 91 patients 
enrolled, more patients in the group of IV iron completed 
the treatment (96% vs 76%, p = 0.0009) and had an 
increase in haemoglobin above 2.0 g/dL (66 % vs 47%; 
p = 0.07). The second study,78 compared the administration 
of a single dose of iron sucrose (7 mg/kg) followed by five 
infusions of 200 mg infusions for 5 weeks compared with 
oral ferrous sulphate 100 - 200 mg/day for 6 weeks. Fewer 
patients in the group of IV iron discontinued the therapy due 
to side effects compared to oral iron (4.5% vs 20.8%), but 
there was a comparable increase in haemoglobin for both 
administration routes (0.25 g/L in the IV iron sucrose group 
vs. 0.21 g/L in the oral iron group).
	 Two randomised studies76,90 also showed the 
effectiveness of ferric carboxymaltose in iron deficiency 
anaemia in patients with IBD. Kulnigg et al76 compared IV 
administration of ferric carboxymaltose at the maximum 
dose of 1000 mg per week until the replenishment of the 
iron deficit (calculated by the Ganzoni formula) versus 
oral ferrous sulphate 100 mg twice daily for 12 weeks. At 
week 12, ferric carboxymaltose was non-inferior to oral 
iron in increasing haemoglobin (3.6 g/dL vs 3.0 g/dL, p = 
0.6967). More patients in the oral iron group discontinued 
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therapy, and there was no statistically significant difference 
in the side effect profile between both groups (p = 0.0693). 
In the second study, Evstatiev et al90 compared the 
administration of three infusions of 500 mg or 1 000 mg 
of ferric carboxymaltose with 200 mg of iron sucrose to a 
maximum of 11 infusions in 485 patients. The calculation of 
IV iron to be administered was to be done through a more 
simple and functional formula than the old Ganzoni formula. 
More patients treated with ferric carboxymaltose achieved a 
response with an increase in haemoglobin > 2.0 g/dL (65.8 
% vs 53.6 %, p = 0.004) or a correction of anaemia (83.8 
vs 75.9 %, p = 0.033) when compared with iron sucrose. 
After calculation of indirect costs, ferric carboxymaltose - 
apparently more expensive in comparison to the cost per 
mg of infused iron - proved to be cheaper by 25%. Similarly 
there was no significant difference in the incidence of side 
effects in both groups.90

	 A randomised study91 compared IV iron isomaltoside 
1 000 with oral iron sulphate 200 mg/day in the treatment 
of anaemia in patients with IBD. However, non-inferiority 
of IV iron isomaltoside in change of haemoglobin to week 
8 could not be demonstrated. Actually, there was a trend 
for oral iron sulphate being more effective in increasing 
haemoglobin (estimated treatment effect was -0.37 in the 
IV iron isomaltoside group versus -0.45 in the oral iron 
sulphate group; p = 0.09). Both treatment groups showed 
similar safety profiles. More patients in the oral iron group 
discontinued therapy (16% vs 11%), but the proportion of 
patients discontinuing therapy due to adverse events was 
comparable between groups (3% vs 2%).
	 A systematic review of prospective and comparative 
studies of oral iron versus intravenous iron, which included 
three studies with a total of 333 patients (203 on IV therapy 
and 130 on oral therapy) showed that IV iron therapy 
is significantly superior to oral iron in the increase of 
haemoglobin levels (mean difference of 0.68 g/dL with CI 
0.9 - 12.7) and of ferritin (mean difference of 109.7 microg/L, 
CI 5.37 - 214, p = 0.04). As regards the discontinuation due 
to side effects, the odds ratio for discontinuation of oral iron 
was 6.2 compared to IV iron. Both formulations resulted in 
an improvement of quality of life (SF-36 scale).92

	 Therefore, therapy with IV iron is superior in the increase 
of haemoglobin and ferritin levels in patients with IBD, 
although its relevance in clinical practice is still unknown. 
Therapy with oral iron is associated with more side effects 
and higher rates of discontinuation.83 
	 Recent guidelines49 suggest that the preferred 
route for iron supplementation in IBD is the intravenous 
administration, considering the more favourable profile of 
efficacy and side effects. Furthermore, studies in animal 
models have demonstrated that luminal iron that is not 
absorbed can cause damage by oxidative stress and 
exacerbate bowel inflammation.93 Absolute indications for 
intravenous therapy should be considered: (1) moderate 
to severe anaemia (haemoglobin < 10.5 g/dL) or clearly 
symptomatic anaemia; (2) intolerance; (3) inappropriate 
response to oral iron; (4) active severe intestinal disease; 

(5) need for a quick therapeutic response (e.g. surgery in 
the short term); (6) concomitant therapy with erythropoiesis-
stimulating agent; and (7) patient’s preference.49,92

	 The erythropoietic response to ferric or haematinic 
supplementation is considered appropriate if haemoglobin 
concentration increases by at least 2 g/dL or there is 
a normalization of haemoglobin levels within 4 weeks. 
Haemoglobin levels should be evaluated within 4 weeks 
in asymptomatic patients and earlier in symptomatic 
patients, so that therapeutic adjustments can be made. In 
treatment with oral iron, levels above 100 μg/L of ferritin are 
considered adequate. On the contrary, ferritin levels are not 
useful in the monitoring of intravenous therapy.47,49

Treatment of anaemia with inflammatory disease origin
Statement 22: In patients with IBD and anaemia 

(haemoglobin <10 g/dL) who have not 
responded satisfactorily to the therapy with 
intravenous iron, the use of erythropoiesis-
stimulating agents (erythropoietin, 
darbopoietin) should be considered (EL 2). 
The use of erythropoiesis-stimulating agents 
should be supplemented with adequate 
doses of iron (EL 2). The aim of treatment 
is to achieve a level of haemoglobin of 
11 - 13 g/dL using the lowest possible 
dose of erythropoiesis-stimulating agents, 
considering the potential adverse effects from 
values above 13 g/dL (EL 3) 
Agreement: 90%

Statement 23: In patients with extensive ileal resections or 
under a therapy that may interfere with the 
metabolism of folic acid, the levels of vitamin 
B12 and folic acid should be monitored 
and supplementation should be performed 
whenever necessary (EL 4)
Agreement: 100%

Statement 24: The use of transfusions of red cell 
concentrates should be restricted to specific 
clinical situations, such as acute severe 
anaemia with hemodynamic instability, 
severe symptomatic anaemia and/or failure 
of all other treatments (EL 5)
Agreement: 90%

Rationale
	 The percentage of patients with IBD and anaemia 
responsive to iron therapy reaches 50% - 80%.77,78 The 
use of erythropoiesis-stimulating agents (erythropoietin, 
darbopoietin) showed to be useful in treating anaemia, by 
diminishing the need for transfusion in patients undergoing 
surgery, oncological patients and patients with chronic 
kidney disease; it also showed to improve quality of 
life.94-98 In several studies, co-administration of iron and 
erythropoiesis-stimulating agents led to response rates 
from 75-100%.35,99-102

	 Gasché et al101 randomised 40 patients for treatment 
with erythropoietin or placebo after an initial period 
of intravenous iron. The response was defined as an 
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increase in haemoglobin above 2 g/dL. The increase of 
absolute haemoglobin levels was significantly higher in 
patients receiving erythropoietin (4.9 vs 3.3 g/dL, p = 
0.004), but the percentage of responses did not reach a 
statistically significant value between groups. Schreiber et 
al35 randomised 34 patients with iron-refractory deficiency 
anaemia to receive erythropoietin therapy or not. After 12 
weeks of treatment, the response (defined as an increase of 
Hg > 1 g/dL) was higher in the combined therapy (from 8.8 
g/dL to 10.5 g/dL vs 8.7 g/dL to 7.8 g/dL). The percentage of 
responders was significantly higher in the treatment group 
(82% vs 24%, p = 0.002). Since the response to therapy 
with erythropoiesis-stimulating agents requires adequate 
iron stores (often diminished in these patients), they should 
be administered before initiating therapy.49 
	 In the different trials in patients with IBD, the doses 
administered were about 150 - 300 μg/kg of erythropoietin 
two to three times per week and 0.9 μg/kg of darbepoietin 
one time per week.35,100,102 There are, however, no studies 
comparing different dosages of erythropoiesis-stimulating 
agents. Extrapolating from the studies in oncology and 
nephrology, the target haemoglobin level should be 
between 11 - 13 g/dL.103, 104 These values showed benefits 
in the physical capacity, quality of life and decreased need 
for transfusion.105

	 Therapy with erythropoiesis-stimulating agents was 
associated with a mild to moderate increase in the risk of 
thrombotic events (deep vein thrombosis, stroke and acute 
myocardial infarction)94,96,97,106,107 and the worsening of 
hypertension in patients with previous renal disease.108,109 
These effects occurred mainly in patients with haemoglobin 
> 13 g/dL.96,97,106,107 Thus, we suggest regular monitoring of 
the response to therapy and its discontinuation if it exceeds 
the above proposed threshold. Evidence on the increase 
of the dose of erythropoiesis-stimulating agents in non-
responding patients is still limited.109

	 In IBD there is an inappropriate pro-inflammatory 
response mediated by cytokines such as interleukin (IL) 6 to 
TNF alpha. Several studies have implicated these cytokines 
in the genesis of anaemia in IBD.110 The mechanism 
may involve a decreased production or sensitivity to 
erythropoietin,20 inhibition of erythroid precursors13 and 
disruption of the iron metabolism mediated by Hepcidin.111 
Basseri et al112 showed a correlation between high levels of 
IL-6, hepcidin and ferritin and the severity of anaemia. 
	 Although the treatment of anaemia using iron is 
associated with very favourable responses (50% - 80%), 
the recurrence of anaemia after one year may rise to 50%.80 
Thus, the treatment of inflammation should precede and 
accompany other methods of treatment of anaemia and not 
prevent or replace them, particularly the treatment of iron 
deficiency.
	 The use of immunosuppressants has proven effective 
in treating inflammation anaemia.13,20,111 Vijverman et al36 
compared two time cohorts (1993 and 2003) of patients 
with Crohn’s disease. The main difference between the 
two cohorts was the increased use of immunosuppressive 

therapy (azathioprine) in the second group. The prevalence 
of mild to moderate anaemia (defined as a level of 
haemoglobin > 10.5 g/dL) was higher among the patients 
of the first cohort (33.8% vs 16.7 p = 0.013). However, the 
prevalence of severe anaemia was similar (6.3% vs 5.6%) 
in both groups. The treatment with anti-TNF antibodies 
has proven to be effective in treating anaemia, leading to 
an increase in erythropoietin levels, in the stimulation of 
erythroid precursors and in the transition from patterns of 
inflammation anaemia to iron deficiency anaemia.13 Rubin 
et al,113 in a sub-analysis of the CHARM study showed a 
statistically significant effect of the reduced inflammatory 
activity on haemoglobin increase (p < 0.001) in patients 
with moderate to severe CD with adalimumab. In the 
ULTRA 1 study, the improvement of the clinical activity 
was associated with a statistically significant improvement 
of haemoglobin.70 Katsanos et al114 showed in a study with 
patients with CD and UC, with indication for infliximab, 
that this resulted in increased levels of erythropoietin and 
soluble transferrin receptors (p = 0.029 and p = 0.005). 
These findings achieved normal values after 12 weeks of 
concomitant therapy with iron. The treatment with infliximab 
resulted in a decrease of the inflammatory activity, leading 
to an increase in erythropoiesis, which revealed a latent iron 
deficiency - a phenomenon that should be anticipated by 
the physician.
	 Up to 80% of the patients with CD showed a variable 
involvement of the small intestine. Inflammatory activity and 
previous surgery can reduce the adequate absorption of 
these elements, leading to a deficiency in the levels of folic 
acid and vitamin B12, with variable clinical consequences. 
Bermejo et al115 prospectively evaluated 180 patients with 
CD and 70 with UC. The prevalence of vitamin B12 and 
folic acid deficiency in patients with CD and UC was 15.6% 
/ 22.2% and 2.8% / 4.3%, respectively. All patients with 
anaemia responded to vitamin supplementation, without 
the need for discontinuation of immunosuppressive therapy. 
Ileal or ileocolic resection was a risk factor for vitamin B12 
deficiency (OR: 2.7) and active inflammatory disease 
(defined by a Harvey-Bradshaw score > 2) was a risk factor 
for folic acid deficiency (OR: 2.4). This prevalence was 
similar to those measured by Yakut et al.116

	 Although a significant percentage of patients with 
Crohn’s disease undergo surgery at some point in their life, 
deficiency of vitamin B12 is below what could be expected. 
It is likely that the remaining intestine can adapt, to a certain 
degree, maintaining the absorption of vitamin B12. As such, 
only more extensive small intestine resections (>50-60 cm) 
usually cause a deficit of vitamin B12.115,116 In these cases, 
bacterial overgrowth may also be a contributing factor.117 
Since absorption of vitamin B12 is potentially compromised, 
treatment must be administered parenterally. 
	 Although uncommon, folic acid deficiency can result from 
a combination of poor diet, malabsorption, increased need 
and use of drugs disturbing the metabolism and absorption 
of folic acid (methotrexate, sulfasalazine). Supplementation 
must be used as needed.
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	 The use of blood transfusions should not replace the 
measures previously proposed. Given the high costs and 
potential adverse effects,118 the use of transfusion of red 
cell concentrates in the treatment of anaemia in IBD should 
be weighted according to the degree of anaemia, patient’s 
age, comorbidities, hemodynamic stability and degree of 
bleeding.119
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