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INTRODUCTION

Anemia is an important 
c o m p l i c a t i o n  a n d / o r 
extraintestinal manifestation 
( E I M )  o f  i n f l a m m a t o r y 
bowel diseases (IBD) as well 
as a predictor of poor patient 
outcomes. It is present in all 
IBD phenotypes and is an 
established marker of disease 
activity [1]. Importantly, anemia 
has been shown to affect patients’ 
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ABSTRACT

Background & Aims: Anemia is a common complication of inflammatory bowel diseases (IBD), as well as a 
predictor of poor outcomes. The aim of this study was to determine the prevalence of anemia over time and 
the management of moderate to severe anemia at a tertiary referral IBD center.
Methods: We retrospectively reviewed the occurrence of anemia at the time of referral or diagnosis and 
during follow-up at the McGill University Health Centre IBD center. Consecutive patients presenting with 
an outpatient visit between July and December 2016 and between December 2018 and March 2019 were 
included. Disease characteristics, biochemistry and medical management, including the need for intravenous 
iron therapy were recorded.
Results: 1,356 Crohn’s disease (CD) and 1,293 ulcerative colitis (UC) patients [disease duration: 12 (IQR: 
6-22) and 10 (IQR: 5-19) years respectively] were included. The prevalence of moderate to severe anemia 
at referral/diagnosis (15.4% and 8.5%) and during follow-up (11.1% and 8.1%) were higher in CD than in 
UC patients. In CD, previous resective surgery, perianal disease and elevated C-reactive protein (CRP) at 
assessment, while in UC steroid therapy, an elevated CRP and fecal calprotectin at assessment were associated 
with anemia in a multivariate analysis. Anemia improved by >2g/dL in 56.5% after 4-6 weeks (intravenous 
iron dose >1000 mg in 87% of patients).  
Conclusion: Anemia occurred frequently in this IBD cohort, at referral to the center and during follow-up, 
and contributes to the burden of IBD in referral populations. Most patients were assessed for anemia regularly 
and with accurate anemia workup; however, the targeted management of moderate to severe anemia was 
suboptimal.

Key words: anemia – ulcerative colitis – iron – Crohn’s disease – inflammatory bowel diseases.

Abbreviations: CBC: complete blood count; CD: Crohn’s disease; CRP: C-reactive protein; EIM: extraintestinal 
manifestation; FCAL: fecal calprotectin; GI: gastrointestinal; Hb: hemoglobin; IBD: inflammatory bowel 
diseases; IDA: iron deficiency anemia; IQR: inter quartile range; IV: intravenous; NAID: non-anemic iron 
deficiency; RUAM: RAND/UCLA Appropriateness Method; TNF: tumor necrosis factor; UC: ulcerative 
colitis; WHO: World Health Organization. 

cognition, their ability to function at work and their overall 
quality of life [2]. It is also associated with a significant increase 
in health care expenditures [3, 4].   

The two most common forms of anemia in IBD are iron 
deficiency anemia (IDA) and anemia of chronic disease [5]. In 
addition, an overlap of both forms of anemia has been reported 
[6]. A European meta-analysis by Filmann et al. [7], reported 
an overall prevalence of anemia of 27% for CD and 21% for 
UC. Furthermore, Vegh et al. [8], reported that anemia was 
a marker of disease progression in IBD and was associated 
with hospitalization and surgery in both UC and CD patients. 
This underscores the importance of screening for anemia in 
IBD patients [9]. Recommendations for screening for IDA in 
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IBD are described by the 2015 European Crohn’s and Colitis 
Organization (ECCO) guidelines [10] which include complete 
blood count (CBC), serum ferritin, and C-reactive protein 
(CRP). For patients in remission or with mild disease, these 
should be performed every 6 to 12 months. In outpatients 
with active disease, these indices should be performed at least 
every 3 months [8]. The anemia workup includes red blood 
cell indices, mean corpuscular volume, differential blood cell 
count, serum ferritin, soluble transferrin receptor, and CRP 
concentration. Once corrected, monitoring for recurrent iron 
deficiency should be performed every 6-12 months [6].

The requirement for iron supplementation in IBD patients 
can be very high and intravenous (IV) iron therapy has been 
shown to be better tolerated and more effective than oral 
iron treatment in raising ferritin levels [11, 12]. This has 
been demonstrated in multiple real-world studies using IV 
iron isomaltoside [13-15]. A recent systematic review and 
Bayesian network meta-analysis performed on the five eligible 
randomized, controlled trials with a total population of 1,143 
patients has shown ferric carboxymaltose to be the most 
effective preparation for the treatment of IDA in IBD, followed 
by iron sucrose, iron isomaltoside and lastly oral iron [16]. 
Nevertheless, oral iron is effective in patients with IBD and 
may be used in those with mild anemia, a clinically inactive 
disease and in those not previously intolerant to oral iron [10]. 
Using the RAND/UCLA Appropriateness Method (RUAM), 
experts developed a treatment algorithm for anemia in IBD 
[17] which showed that adjustment of IBD medication without 
iron supplementation was appropriate in all patients with active 
disease and non-anemic iron deficiency (NAID). For instance, 
Lucendo et al. [18], demonstrated that controlling disease 
activity with anti-tumor necrosis factor (TNF)- α therapy was 
significantly and independently associated with resolution of 
anemia in IBD, without the need for iron replacement therapy. 
Oral iron was mainly used in those with NAID and mildly 
anemic patients without disease activity. Intravenous iron was 
used in most other indications especially if the hemoglobin 
level was less than 10 g/dL [19]. 

The aims of this study were to determine the prevalence of 
anemia over time, and to assess the management of moderate 
to severe anemia at a tertiary referral IBD center. The second 
objective was to assess the risk factors for anemia in IBD.

METHODS

We retrospectively reviewed the prevalence of anemia at 
the time of referral or diagnosis and during follow-up at the 
McGill University Health Centre (MUHC) IBD center. To 
this end, we evaluated consecutive patients presenting for an 
outpatient visit in two periods, between July and December 
2016 and between December 2018 and March 2019. If a patient 
had multiple visits, we evaluated the first follow-up visit during 
the observation period. Management of moderate to severe 
anemia was monitored in the second cohort prospectively 
with regards to the need for IV iron therapy. The following 
data were captured: demographic variables, IBD-related 
surgery, medication history (5-aminosalicylates, systemic 
corticosteroids, immunomodulators, TNF-α inhibitors, 
ustekinumab, vedolizumab), anemia and biochemistry profile 

including the need for IV iron therapy in the second period. 
Disease activity was defined by assessment of the clinical note 
(Harvey-Bradshaw Index and Partial Mayo score). Disease 
extent for UC, as well as disease location and behavior for 
CD, were defined according to the Montreal Classification 
[20]. Anemia was defined according to the World Health 
Organization (WHO) criteria as a hemoglobin (Hb) level of 
less than 13 g/dL in men and less than 12 g/dL in non-pregnant 
females. Hemoglobin levels of 11-11.9 g/dL in non-pregnant 
females or 11-12.9 g/dL in males were defined as mild anemia 
and 8-10.9 g/dL for both males and non-pregnant females as 
moderate according to the WHO [21]. The type of anemia was 
classified using the ferritin and CRP levels. The normal ranges 
for ferritin, CRP and fecal calprotectin (FCAL) were 23.9-366 
μg/L, 0-5.50-5.5 mg/L and 0-250 μg/g respectively. A CRP above 5.0 
mg/L and FCAL above 250 μg/g were defined as elevated. A 
ferritin level of less than 50 μg/L was used to define IDA [5] . 
We ruled out other gastrointestinal (GI) and non-GI causes of 
anaemia, and folate as well as vitamin B12 levels were measured 
in all patients. Intravenous iron sucrose (Venofer) at 300 mg 
(15mL) in 250 mL sodium chloride 0.9% infused over 2 hours 
was given to IBD patients with moderate to severe anemia. 
This was given weekly for 4 weeks. At our center, Venofer is 
the intravenous iron replacement therapy available on the 
pharmacy formulary; therefore, all of the patients who were 
prescribed IV iron replacement were prescribed Venofer. 

The study was approved by the McGill University Health 
Centre Research Ethics Board (REB: REB# 2017-3178 
authorized for research 20 June 2017 and REB # 2020-5579 
authorized for research 24 April 2019). The research protocol 
conforms to ethical guidelines of the 1975 Declaration of 
Helsinki and local regulations.

Statistical analyses were performed using the Statistical 
Package for Social Sciences (SPSS 18.0; SPSS INC., Chicago, 
Illinois). All continuous data were expressed as mean ± 
standard deviation or as a median with IQR. For univariate 
analysis, we used t-test and Wilcoxon rank-sum test for 
continuous variables and χ2 test for proportion of discrete 
variables. For multivariate analysis we used logistic regression 
analysis. Baseline parameters were examined using regression 
analysis. Prevalence rates were calculated for anemia at 
diagnosis and follow-up. A p value of <0.05 was regarded as 
statistically significant. 

RESULTS

A total of 2,649 patients were included in the two study 
periods (CD, n=1,356 and UC, n=1,293) The median disease 
duration was 12 (IQR:6-22) and 10 (IQR: 5-19) years for 
CD and UC, respectively. The patient characteristics during 
follow-up are displayed in Table I. In the CD cohort, there 
were 267 patients (19.7%) with L2 (colonic) disease and 678 
patients (50.4%) with L3 (ileocolonic) disease. The majority 
of patients in the CD group (53.3%) had B1 (non-stricturing 
and non-penetrating) disease. In the UC group, the majority 
of patients (47.3%) had extensive (E3) disease.

The prevalence of moderate to severe anemia at referral/
diagnosis was higher in CD patients with (15.4%) compared 
with UC patients (8.5%) in UC patients. During follow-up, this 
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remained higher in CD patients with (11.1%) compared to UC 
patients (8.1%). The prevalence of anemia decreased between 
the two periods only in CD patients. The prevalence of any 
anemia at follow-up was 22.4% in CD and 18.7% in UC, with 
82.7% of patients being tested at least once for anemia during 
a 6-month period. 

The risk factors for anemia are presented in Table II 
(univariate analysis). We identified the following risk factors 
for anemia in UC patients: more extensive disease, treatment 
with steroids or biologics at the time of referral but not 
during follow-up, active disease, or an elevated FCAL at the 
time of assessment. In CD patients, the following parameters 
were associated with a greater risk of anemia: active disease, 
elevated CRP or FCAL at the time of assessment, with 
complicated disease, perianal involvement and previous 
resective surgery. 

In a multivariate analysis, previous resective surgery 
(p=0.03; OR: 1.70; 95%CI: 1.06-2.74), perianal disease (p=0.06; 
OR: 2.12; 95%CI: 0.98-4.67) and elevated CRP (p=0.04; OR: 
2.23; 95%CI: 1.03-4.83) at assessment were associated with the 
presence of anemia in CD patients. In a multivariate analysis, 
the need of steroids (p=0.04; OR: 4.55; 95%CI: 1.08-19.2), an 
elevated CRP (p=0.02; OR: 5.02; 95%CI: 1.23-20.5) or FCAL 

(p=0.07; OR: 2.50; 95%CI: 0.93-6.76)  at assessment were 
associated with anemia in UC patients.

Intravenous iron therapy was prescribed in 37 (46.8%) from 
79 patients with moderate or severe anemia; 72.3% were having 
active disease (CD: 65.2%, steroid treatment 83.3%, biological 
therapy: 78.6%, elevated CRP: 97.8%, elevated FCAL: 73.9%) 
in the 2nd cohort.

A total percentage of 91.3% of patients receiving IV iron 
had an extensive evaluation of anemia pre- and post-therapy 
(CBC, ferritin, transferrin, transferrin saturation, vitamin 
B12, folate). Anemia improved by >2g/dL in 56.5% after 4-6 
weeks (intravenous iron dose >1000 mg in 87% of patients) of 
treatment.  Four patients required blood transfusion.  There 
was a tendency of lower response to IV iron in CD (p=0.08) 
and in patients with active disease (p=0.11), but improvement 
of anemia was >2g/dL and was not associated with gender, 
disease behavior/extent, elevated CRP or FCAL.

DISCUSSION

In the present study, anemia was frequently observed 
in IBD patients at the time of referral as well as during the 
period of follow-up and underscores the burden of anemia 

Table I. Patient characteristics

Crohn’s diseases
n=1,356

Ulcerative colitis
n=1,293

Localization in CD (L1/2/3/4), %
Extent in UC (E 1/2/3), %

29.5/19.7/50.4/6.5
16.1/36.4/47.3

Behavior, (B 1/2/3), % 53.3/26.5/20.2 -

Perianal disease, % 25.3 -

Severity (S 1/2/3), % - 58.6/26.9/14.5

Resective surgery, % 26.8

Colectomy, % 4.1 6.6, (pouch 4.1%)

Ostomy, % 6.4 1.5

Extraintestinal manifestations, % 38.1 27.2

Montreal classification for Crohn’s disease L1: ileon, L2: colon; L3: ileocolon; L4: upper 
gastrointestinal tract; B1: nonstricturing, non penetrating; B2: structuring; B3: penetrating; 
Montreal classification for ulcerative colitis: S1: mild; S2: moderate; S3: severe; E1: ulcerative 
proctitis; E2:, left-sided colitis; E3: pancolitis

Table II. Factors associated with anemia in patients with inflammatory bowel diseases in 
univariate analysis

Crohn’s Disease Ulcerative Colitis

p OR 95%CI p OR 95%CI

Active disease 0.01 1.59 1.12-2.25 0.025 1.98 1.12-3.51

Elevated CRP 0.02 1.78 1.10-2.89 0.002 2.96 1.52-5.76

Elevated FCAL 0.007 2.55 1.30-4.98 0.052 2.25 0.99-5.16

Disease extent - - - 0.04 - -

Perianal disease 0.02 1.78 1.13-2.79 - - -

Complicated disease: 
strictures or fistulas

0.06 - - - - -

Previous resective 
surgery

0.001 2.03 1.36-3.03 - - -

Treatment with steroids 
(during follow-up) 

- - - 0.001 5.16 2.33-11.40

CRP: C-reactive protein; FCAL: fecal calprotectin
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in IBD referral populations. The prevalence of moderate to 
severe anemia was higher in CD than UC at referral/diagnosis 
(15.4% vs. 8.5%) as well as during follow-up (11.1% vs. 8.1%). 
Ulcerative colitis patients with more extensive disease, treated 
with steroids or biologics at the time of referral but not during 
follow-up, active disease, or an elevated FCAL at the time 
of assessment was associated with a higher risk of anemia. 
Crohn’s disease patients with active disease, elevated CRP or 
FCAL at the time of assessment, with complicated disease, 
perianal involvement, previous resective surgery or colonic 
disease location, had a higher risk of anemia. Our findings 
are consistent with previous studies demonstrating  that CD 
patients with stricturing disease behavior have an increased 
risk of anemia compared to CD patients with inflammatory 
phenotypes and that extensive UC was associated with an 
increased risk of anemia [1]. Lucendo et al. [22] showed that 
female gender was the strongest risk factor for anemia in both 
CD and UC followed by elevated CRP (≥2mg/dL).

The range of anemia prevalence in IBDs varies based on the 
type of study and subpopulation [23, 24]. Filmann et. al. [7], 
found that the overall prevalence of anemia was 27% for CD 
and 21% for UC in European. Eriksson et al. [25] showed that 
their general population based IBD cohort had a prevalence 
of anemia of 22.6%, with a higher incidence and prevalence 
of anemia in CD than in UC. Our results are similar to these 
findings, likely due to a high percentage of complex disease 
phenotype in CD. The IBSEN study [24] showed that the 
prevalence of anemia at 10 years from diagnosis was 13% in 
CD and 7.5% in UC, whereas in another population-based 
study from southern Sweden [26] the prevalence of anemia was 
9% in CD and 5% in UC. However, the prevalence estimates 
in these two studies were based on hemoglobin levels that 
were calculated at the out-patient clinic at follow-up. The 
prevalence appeared to be higher in patients admitted to 
hospital (estimated 70%) and in newly diagnosed patients 
(estimated 65%), whereas the occurrence of anemia appeared 
to be lower in out-patients (around 20%) and in patients with 
established IBD (around 35%) [6, 23, 27, 28]. 

Anemia is a common extraintestinal manifestation of 
IBD and it is frequently overlooked as a complication of the 
disorder. It is important to recognize it as it has a negative 
outcome on patients’ well-being and is a predictor of poor 
patient outcomes. Therefore, it is important to screen for it at 
diagnosis and to monitor for its presence at regular intervals. 
Most patients were assessed for anemia regularly and received 
accurate IV iron therapy. However, the targeted management 
of moderate to severe anemia was suboptimal. Targeted 
management should follow the treatment algorithm by the 
RUAM recommendations [17]. Patients with active disease 
should receive IV rather than oral iron, because dietary iron 
absorption is negatively affected by inflammation via the action 
of cytokines and the iron regulatory peptide, hepcidin [29, 30]. 
One must keep in mind that IV iron therapy may increase the 
risk of infection compared to oral iron [31] although side effects 
(anaphylactic shock, bronchospasm, and hypotension) are rare 
[32].  In the present study, IV iron therapy was prescribed in 
less than half of patients with moderate or severe anemia, three 
quarters of whom had active disease. This highlights that the 
management of moderate to severe anemia was suboptimal 

even in this referral IBD cohort and more emphasis should 
be placed on anemia management as a part of quality of 
care indicators. In addition, 56.5% of the patients showed an 
improvement of anemia after 4-6 weeks of IV iron therapy, 
which suggests that patients with active disease may need 
higher doses or repeated IV iron administration. 

The strengths of the present study include that data were 
obtained in a tertiary referral center with harmonized care 
protocols for the management of IBD and a strong emphasis on 
delivering quality care to these patients, yet it did not include 
a specific protocol of management of anemia in IBD patients. 
The consecutive inclusion of patients of all ages, comprising 
recently diagnosed IBD and long-standing IBD and living in a 
well-defined geographical area is an additional strength of this 
study. In addition, consecutive patients were included to avoid 
selection bias. The study has multiple limitations, including the 
retrospective nature of the study. The cohort represents real-
world clinical practices and anemia screening was not regarded 
as a quality indicator in the center, thus adherence to harmonized 
guidelines were not followed during anemia work-up. Therefore, 
this study serves to identify an area in which our center may 
improve care by addressing iron deficiency anemia as a key 
quality indicator and defining a protocol for its management.  
Data on oral iron supplementation could not be tracked reliably. 
The data presented here are directly applicable to clinical practice, 
since they reinforce that harmonized screening and management 
of anemia in IBD centers during follow-up should form part of 
the mainstay of comprehensive management of these patients. 

CONCLUSIONS

Anemia contributes to the burden of IBD in referral 
populations. The prevalence of anemia was high around the 
time of diagnosis and lower, but still significant during follow 
up in this referral IBD cohort, with a higher prevalence of 
anemia in CD compared to UC patients. Most patients were 
assessed for anemia regularly and with accurate anemia 
workup. However, IV iron therapy was underused, and only 
half of the patients reached target hemoglobin values. Thus, the 
management of moderate to severe anemia was suboptimal. 
The results from this study highlight the importance of 
anemia in IBD care and suggest the use of harmonized anemia 
assessment and management as a quality indicator in IBD 
centers to optimize the management of IBD patients. 
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