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Summary

Background: The incidence and short‐term outcome of anaemia in inflammatory

bowel disease (IBD) are largely unknown.

Aim: To determine the incidence, prevalence and clinical outcome of anaemia in

terms of resolution of anaemia within 12 months. We also planned to assess risk

factors for anaemia in IBD.

Methods: A random sample of 342 patients was obtained from the population‐
based IBD cohort of Örebro University Hospital, Sweden, consisting of 1405

patients diagnosed between 1963 and 2010. Haemoglobin measurements recorded

from 1 January 2011 to 31 December 2013 were extracted from the Clinical Chem-

istry data system.

Results: In Crohn's disease, the incidence rate of anaemia was 19.3 (95% CI: 15.4‐
23.7) per 100 person‐years and the prevalence was 28.7% (CI: 22.0‐36.2), compared

with 12.9 (CI: 9.8‐16.5) and 16.5% (CI: 11.2‐22.9) for ulcerative colitis. Crohn's dis-

ease was associated with an increased incidence (OR = 1.60; CI: 1.02‐2.51) and

prevalence of anaemia (OR = 2.04; CI: 1.20‐3.46) compared to ulcerative colitis.

Stricturing disease phenotype in Crohn's disease (HR = 2.59; CI: 1.00‐6.79) and

extensive disease in ulcerative colitis (HR = 2.40; CI: 1.10‐5.36) were associated

with an increased risk of anaemia. Despite a higher probability of receiving specific

therapy within 3 months from the diagnosis of anaemia, Crohn's disease patients

had a worse outcome in terms of resolution of anaemia within 12 months (56% vs

75%; P = 0.03).

Conclusions: Anaemia is a common manifestation of IBD even beyond the first

years after the diagnosis of IBD. Crohn's disease is associated with both an

increased risk and a worse outcome.

The Handling Editor for this article was Dr Nicholas Kennedy, and it was accepted for publication after full peer-review.
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1 | INTRODUCTION

The two main forms of inflammatory bowel disease (IBD) are Crohn's

disease and ulcerative colitis. These are chronic inflammatory dis-

eases that mainly affect the gastrointestinal tract, although systemic

complications that may involve almost any organ system are com-

mon in both disorders.1,2 Anaemia appears to be the most common

extraintestinal manifestation of IBD and has been associated with a

wide range of complications such as impaired quality of life, an

increased rate of hospital admissions and even mortality.3-6

However, despite numerous studies, the occurrence rate of anae-

mia in IBD is still uncertain, as most of the data have come from

selected study populations such as patients at tertiary referral cen-

tres or patients admitted to hospital.5,7-10 In these populations,

the prevalence appears to be high in patients admitted to hospital

(≈ 70%) and in newly diagnosed patients (≈ 65%), whereas the

occurrence appears to be lower in out‐patients (≈ 20%) and in

patients with an established IBD (≈ 35%).5,7-10 A high prevalence of

anaemia at the time of diagnosis has been confirmed by recent pop-

ulation‐based studies,11-14 whereas there are unfortunately few pop-

ulation‐based data on the occurrence of anaemia in patients with

established IBD.12,15 Furthermore, the vast majority of previous

studies have only investigated the prevalence of anaemia, and to our

knowledge, no general population‐based study has been performed

to determine the incidence of anaemia in IBD.16 The main causes of

anaemia in IBD are iron deficiency and anaemia of chronic dis-

ease.5,17 The treatment of anaemia includes both supplementation of

deficiencies and adjustment of IBD therapy.18-20 Efficient therapeutic

options such as dextran‐free intravenous iron preparations and ery-

thropoietin have been available over the past 20 years.20,21 Even so,

the extent to which these new therapies have been implemented in

clinical management and also the outcome of anaemia in real‐world

clinical practice, in terms of resolution of anaemia within 12 months,

remain largely unknown.

The aim of this study was to determine the mean annual inci-

dence of anaemia in an unselected cohort of patients with estab-

lished IBD, to assess the prevalence of anaemia and to determine

whether the occurrence and outcome differ between patients with

Crohn's disease and those with ulcerative colitis, or depending on

disease phenotype.

2 | MATERIALS AND METHODS

2.1 | Study population

In this retrospective cohort study, a random sample of patients

(n = 342) diagnosed with Crohn's disease and ulcerative colitis during

the period 1963‐2010 was identified from the population‐based IBD

cohort of Örebro University Hospital (n = 1405).22-24 The cohort

and the study region have already been described in detail.22-24

Briefly, the primary catchment area of Örebro University Hospital is

located in central Sweden. The region had 189 603 inhabitants in

2010.25 The age‐standardised incidence rate of Crohn's disease was

6.7 per 100 000 inhabitants in 2006‐2010 and the corresponding

figure for ulcerative colitis was 18.1 per 100 000 inhabitants.22,23

There are no private gastroenterologists in the region, and all indi-

viduals with verified or suspected IBD are referred to the university

hospital. All laboratory data collected at primary healthcare clinics

and in hospital settings are prospectively stored in the digital labora-

tory information and management system of the Department of

Clinical Chemistry.

The study was approved by the Uppsala Regional Ethics Commit-

tee in 2010 (approval number: 2010/304 and 2010/304/1).

2.2 | Data collection

Data on clinical characteristics according to the Montreal classifica-

tion,26 ongoing medication, previous surgery, visits to the out‐patient
clinic and hospital admissions were extracted from the IBD cohort

database of Örebro University Hospital and from medical records.

The following categories were used for anti‐inflammatory therapy at

baseline and during follow‐up: oral 5‐aminosalicylates (balsalazide,

mesalazine, olsalazine and sulphasalazine), systemic corticosteroids

(betamethasone and prednisolone), immunomodulators (azathioprine,

mercaptopurine, tioguanine and methotrexate) and tumour necrosis

factor‐alpha inhibitors (anti‐TNF: infliximab, adalimumab, golimumab

and certolizumab). Information on supplementation therapy adminis-

tered within 3 months of diagnosis of anaemia was extracted and

categorised as follows: oral iron treatment, intravenous iron therapy

and folic acid or vitamin B12 supplementation. Furthermore, informa-

tion on blood transfusions, erythropoietin use and changes in the

anti‐inflammatory treatment within 3 months of the diagnosis of

anaemia was assessed. Prospectively collected laboratory data

including all haemoglobin levels during the study period from 1 Jan-

uary 2011 to 31 December 2013 were extracted from the laboratory

information and management system of the Department of Clinical

Chemistry, Örebro University Hospital. Laboratory data recorded

within ±3 months from the diagnosis of anaemia was used to deter-

mine the cause of anaemia in the incident cases. Iron deficiency

anaemia and anaemia of chronic disease were defined according to

the European evidence‐based consensus document.18 Patients were

censored in the event of death, emigration or at the end of follow‐
up on 31 December 2013.

2.3 | Outcome measures

Anaemia was defined according to the World Health Organisation

(WHO) as a haemoglobin level <120 g/L in nonpregnant women and

<130 g/L in men.27 The period prevalence estimate was based on

haemoglobin measurements performed during 2013. The duration

from 1 January 2011 to first diagnosis of anaemia was transformed

into patient‐years and used in the incidence rate analysis. In patients

with an episode of anaemia during the study period, haemoglobin

levels recorded at 6 and 12 months (± 2 months) after the episode

were used to investigate the proportion that had a resolution of

anaemia at each time point.
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2.4 | Statistics

Applying the incidence rate estimates in anaemia of 13.0 per 100

person‐years and 7.5 per 100 person‐years in patients with Crohn's

disease and ulcerative colitis, respectively,12 we needed to include

342 patients in order to detect a difference between the two diag-

noses with 80% power and a type‐1 error rate of 5%, and a random

sample of patients was identified from the entire Örebro University

hospital IBD cohort (n = 1,405). Age and disease duration are pre-

sented as median (interquartile range [IQR]). The incidence of anae-

mia was assumed to follow a Poisson distribution and the incidence

rate with 95% confidence interval (CI) was calculated accordingly.

The prevalence with 95% CI was calculated assuming a binomial dis-

tribution. Logistic regression with adjustments for sex and age as a

continuous variable was used to evaluate possible differences in the

incidence and prevalence of anaemia between Crohn's disease and

ulcerative colitis. Since patients with immunomodulators and/or anti‐
TNF therapy are monitored with regular blood sampling including

haemoglobin measurement every third month at Örebro University

Hospital,28,29 sensitivity analyses with patients on these therapies

excluded were performed in order to avoid surveillance bias. Simi-

larly, in the assessment of risk factors for anaemia, patients with

immunomodulators and/or anti‐TNF therapy were excluded. Addi-

tionally, as haemoglobin is routinely measured at out‐patient clinic

visits to the Department of Gastroenterology, the comparisons

between patients with Crohn's disease and those with ulcerative col-

itis were confirmed by supplementary analyses in which only

patients with out‐patient clinic visits during the study period were

included. Life tables and survival plots depicting the cumulative

probability of anaemia were constructed using Kaplan‐Meier analysis.

Univariable and multivariable Cox proportional hazard regression

models were constructed to evaluate risk factors for anaemia in

Crohn's disease and ulcerative colitis separately. Covariates (sex, age,

disease duration, past bowel resection and disease phenotype

according to the Montreal classification) were selected on the basis

of their possible associations with the outcome. Age at baseline was

not entered into the final models, as a high colinearity with disease

duration was observed. The χ2‐test was used to evaluate potential

differences in the treatment and outcome of anaemia between

patients with Crohn's disease and those with ulcerative colitis and

also between males and females. All tests were two‐tailed and

P < 0.05 was considered statistically significant. Statistical analyses

were performed using SPSS version 22 (IBM Corp., Armonk, NY,

2013).

3 | RESULTS

A random sample, consisting of 342 IBD patients (Crohn's disease,

n = 171; ulcerative colitis, n = 171) who were resident in the catch-

ment area of Örebro University Hospital on 31 December 2010, was

taken from the entire Örebro University Hospital IBD cohort.22–24

Information on demographics and clinical characteristics of the study

cohort is presented in Table 1. During the study period (1 January

2011 until 31 December 2013), 11 patients were lost to follow‐up
(death, n = 4; emigration, n = 7). Most of the patients (236; 69%)

had at least one visit to the out‐patient clinic and 51 (15%) were

admitted to hospital during the study period. Overall, 332 (97%) of

the 342 patients included had a haemoglobin measurement available

during follow‐up, and a total of 3,438 haemoglobin levels were

recorded with a median of 6 (IQR: 2‐13) samples per individual.

3.1 | Incidence rate

Altogether, 124 patients (36%) had an episode of anaemia during fol-

low‐up, corresponding to a mean annual incidence rate of 15.9 (95%

CI: 13.4‐18.7) per 100 person‐years. For Crohn's disease, the inci-

dence rate was 19.3 (95% CI: 15.4‐23.7) per 100 person‐years, as
compared to 12.9 (95% CI: 9.8‐16.5) per 100 person‐years for ulcer-

ative colitis (Figure 1). In the logistic regression model, Crohn's dis-

ease was associated with an increased risk of anaemia compared to

ulcerative colitis after adjustments for age and sex (adjusted odds

ratio [OR] = 1.60; 95% CI: 1.02–2.51). Correspondingly, in the

TABLE 1 Clinical characteristics of patients with inflammatory
bowel disease

Crohn's
disease
n = 171

Ulcerative
colitis
n = 171

Age, years; median (IQR) 57 (41‐66) 57 (40‐67)

Female sex; n (%) 92 (54) 73 (43)

Disease duration, years; median (IQR) 20 (9‐32) 16 (8‐28)

Location at baseline

L1 ileal; n (%) 49 (29)

L2 colonic; n (%) 49 (29)

L3 ileocolonic; n (%) 72 (41)

L4 isolated upper disease; n (%) 1 (1)

Behaviour at baseline

B1 nonstricturing, nonpenetrating; n (%) 78 (45)

B2 stricturing; n (%) 71 (42)

B3 penetrating; n (%) 22 (13)

Extent at baseline

E1 proctitis; n (%) 39 (23)

E2 left‐sided colitis; n (%) 51 (30)

E3 extensive colitis; n (%) 79 (46)

Unknown; n (%) 2 (1)

Treatment at baseline

None; n (%) 91 (53) 68 (40)

5‐aminosalicylic acids; n (%) 21 (12) 60 (35)

Corticosteroids; n (%) 7 (4) 11 (6)

Immunomodulatorsa; n (%) 46 (27) 28 (17)

Anti‐TNF; n (%) 6 (4) 4 (2)

Past bowel resection; n (%) 99 (58) 26 (15)

aImmunomodulators: azathioprine, mercaptopurine or methotrexate.
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sensitivity analyses that were performed to minimise the influence

of surveillance bias, Crohn's disease was associated with an

increased risk of anaemia in both the model where patients treated

with immunomodulators and/or anti‐TNF agents were excluded (ad-

justed OR = 1.89; 95% CI: 1.10‐3.24) and in the model only includ-

ing patients who had an out‐patient clinic visit during follow‐up
(adjusted OR = 1.69; 95% CI: 1.00‐2.86).

3.2 | Prevalence of anaemia in 2013

At the beginning of 2013, four Crohn's disease patients and one

ulcerative colitis patient were lost to follow‐up (emigration, n = 3; or

death, n = 2). Of the remaining 337 patients, 266 (79%) had a hae-

moglobin measurement recorded during 2013. Overall, 76 patients

were diagnosed with anaemia from 1 January 2013 to 31 December

2013, which corresponds to a period prevalence of 22.6% (95% CI:

18.2‐27.4). For Crohn's disease, the prevalence was 28.7% (95% CI:

22.0‐36.2) as compared to 16.5% (95% CI: 11.2‐22.9) for ulcerative

colitis. In the logistic regression model, Crohn's disease was associ-

ated with an increased prevalence of anaemia after adjustment for

age and sex (adjusted OR = 2.04; 95% CI: 1.20‐3.46). The associa-

tion between Crohn's disease and increased prevalence of anaemia

remained in both the model in which patients treated with

immunomodulators and/or anti‐TNF agents were excluded (adjusted

OR = 1.96; 95% CI: 1.03‐3.37) and in the model that only included

patients with out‐patient clinic visits during the study period

(adjusted OR = 2.25; 95% CI: 1.22‐4.14).

3.3 | Risk factors for anaemia

We created separate Cox proportional hazard regression models to

identify risk factors for anaemia in Crohn's disease and in ulcerative

colitis. In order to avoid surveillance bias due to regular monitoring

of patients treated with immunomodulators and/or anti‐TNF agents

with blood sampling (including haemoglobin) every third month,28,29

these patients were excluded from the analyses. In Crohn's disease,

patients with stricturing disease behaviour had a higher risk of anae-

mia than patients with inflammatory phenotype, after making adjust-

ments for potential confounders (adjusted HR = 2.59; 95% CI: 1.00‐
6.79) (Table 2). In ulcerative colitis, extensive disease was associated

with an increased risk of anaemia as compared to proctitis (adjusted

HR = 2.40; 95% CI: 1.10‐5.36) (Table 3).

3.4 | Causes, treatment and outcome of anaemia

The median haemoglobin levels at diagnosis of anaemia were 117 g/L

(IQR: 112‐123) in Crohn's disease and 118 g/L (IQR: 115‐126) in ulcer-

ative colitis. The corresponding figures were 124 g/L (IQR: 117‐128)
and 115 g/L (IQR: 110‐118) in males and females, respectively. In both

Crohn's disease and ulcerative colitis, the main causes of anaemia

TABLE 2 Risk factors for anaemia in Crohn's diseasea

Univariable analysis Multivariable analysis

HR (95% CI) P‐value HR (95% CI) P‐value

Female sex 0.82 (0.52‐1.31) 0.41 0.86 (0.53‐1.27) 0.52

Duration of disease 1.00 (0.98‐1.01) 0.50 0.99 (0.96‐1.01) 0.14

Disease locationb

L1, terminal ileum Reference Reference

L2, colonic 0.82 (0.43‐1.56) 0.56 1.00 (0.47‐2.12) 0.99

L3, ileocolonic 1.26 (0.73‐2.20) 0.41 1.52 (0.85‐2.73) 0.16

Disease behaviour

B1 nonstricturing, nonpenetrating Reference Reference

B2 stricturing 1.63 (0.98‐2.70) 0.06 2.59 (1.00‐6.79) 0.05

B3 penetrating 1.27 (0.60‐2.71) 0.54 2.04 (0.63‐6.56) 0.23

Past bowel resection 1.25 (0.77‐2.03) 0.36 1.67 (0.61‐4.58) 0.32

aPatients receiving immunomodulators and/or anti‐TNF therapy were excluded from the analysis.
bThe only patient with isolated upper gastrointestinal disease was excluded.

0%

0
171
171

Number at risk 12
135
145

24
116
136

36 (months)
98
124

10%

Crohn’s disease
Ulcerative colitis

Crohn’s disease
Ulcerative colitis

20%

30%

40%

50%

Cumulative probability of anaemia

F IGURE 1 Kaplan‐Meier plot showing the cumulative probability
of anaemia in patients with Crohn's disease and ulcerative colitis
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were iron deficiency and anaemia of chronic disease while other

causes such as vitamin B12 or folate acid deficiency were uncommon

(Table 4). Within 3 months of the diagnosis of anaemia, 51 (41%) of

the 124 patients who were diagnosed with anaemia during the study

period received supplementation therapy (oral iron, n = 18; iron

intravenously, n = 22; oral folic acid, n = 3; or oral vitamin B12,

n = 8) and eight patients received blood transfusions. Similarly, 42

patients (34%) underwent intensified anti‐inflammatory treatment

(introduction or dose optimisation of oral 5‐aminosalicylates, n = 8;

immunomodulators, n = 15; anti‐TNF, n = 4; leucocyte apheresis,

n = 1; or corticosteroids, n = 14). However, none of the patients

were treated with erythropoietin and 42 (36%) of the patients who

were diagnosed with anaemia received no treatment at all within

3 months of the diagnosis. In 123 of 124 patients, repeated mea-

surements of haemoglobin were performed at 6 and 12 months after

the diagnosis of anaemia. At 6 months from diagnosis, 65 (52%) had

a normal haemoglobin level restored and the corresponding figure at

12 months was 80 (65%). Within 3 months of diagnosis, 51 of 71

Crohn's disease patients (72%) received specific treatment (either

supplementation or anti‐inflammatory therapy), as compared to 29

of 53 ulcerative colitis patients (55%; P = 0.05). However, 40 of 71

Crohn's disease patients (56%) and 39 of 53 ulcerative colitis

patients (75%) had a resolution of anaemia within 12 months

(P = 0.03). Correspondingly, 44 of 60 female IBD patients (73%) and

36 of 64 male IBD patients (56%) received specific therapy

(P = 0.05) and the proportions of patients that had a resolution of

anaemia within 12 months were 45 of 60 females (75%) and 34 of

64 males (54%; P = 0.02). When restricting the analysis by only

including patients who received iron supplementation (Crohn's dis-

ease, n = 27; ulcerative colitis, n = 13), the 12‐month resolution

rates remained very similar (Crohn's disease, n = 14 [52%]; ulcerative

colitis, n = 10 [77%]) although the difference between the two diag-

noses did not remain statistically significant (p = 0.12). The overall

12‐month resolution rate was 24/40 (60%) in patients receiving iron

supplementation and the rates were similar in patients treated with

oral iron supplementation (61%) or iron intravenously (59%).

4 | DISCUSSION

In this general population‐based IBD cohort, we found a mean annual

incidence rate of anaemia of 15.9 per 100 person‐years and a preva-

lence of 22.6%. Considering the long median disease duration of the

cohort (19 years), our novel data indicate that anaemia is a common

manifestation of IBD even beyond the first years after diagnosis.

Both the incidence and the prevalence of anaemia were higher in

Crohn's disease than in ulcerative colitis. Interestingly, we found that

Crohn's disease was associated with a worse prognosis in terms of

resolution of anaemia within 12 months, despite that the probability

of receiving specific therapy was higher in Crohn's disease.

In previous studies of the epidemiology of anaemia in IBD, the

prevalence differed considerably depending on the study population

and on the definition of anaemia.7,8,30,31 In the current study, the

WHO criteria for anaemia were used.27 In order to minimise the

influence of selection bias, we used a random sample from the entire

Örebro University Hospital population‐based IBD cohort, which con-

sists of all the patients who were diagnosed with Crohn's disease

TABLE 4 Classification of anaemia in patients with inflammatory
bowel disease

Crohn's
disease (n = 71)
n (%)

Ulcerative
colitis (n = 53)
n (%)

Absolute iron deficiencya

S‐ferritin <30 μg/L 25 (35) 17 (32)

Anaemia of chronic disease with functional iron deficiencyb

P‐CRP >2 mg/L or

f‐calprotectin >250
and s‐ferritin 30‐100 ng/mL

14 (20) 8 (15)

Anaemia of chronic disease

P‐CRP >2 mg/L or

f‐calprotectin >250
and S‐ferritin >100 ng/mL

6 (8) 7 (13)

Folate acid deficiencyc

S‐folate <7 nmol/L 1 (1) 2 (3)

Vitamin B12 deficiency

S‐vitamin B12 < 140 pmol/L 3 (4) 1 (2)

Anaemia of unknown cause

Microcytic (MCV < 82 fL) 1 (1) 2 (4)

Normocytic (MCV 82‐98 fL) 13 (18) 9 (17)

Macrocytic (MCV > 98 fL) 3 (4) 2 (4)

No data available 5 (7) 5 (9)

aTwo patients with Crohn′s disease and one patient with ulcerative also

had folate acid deficiency and one Crohn′s disease patient also had

Vitamin B12 deficiency.
bOne patient with Crohn′s disease also had folate acid deficiency and

one had vitamin B12 deficiency.
cThe Crohn′s disease patient with folate acid deficiency also had vitamin

B12 deficiency.

TABLE 3 Risk factors for anaemia in ulcerative colitisa

Univariable analysis Multivariable analysis

HR (95% CI)
P‐

value HR (95% CI)
P‐

value

Female sex 1.22 (0.71‐2.09) 0.48 1.23 (0.71‐2.13) 0.45

Duration of

disease

0.99 (0.96‐1.01) 0.21 0.98 (0.95‐1.00) 0.06

Extent of disease

E1, proctitis Reference Reference

E2, left‐sided
colitis

1.41 (0.59‐3.41) 0.44 1.50 (0.61‐3.66) 0.38

E3, extensive

colitis

2.32 (1.07‐5.03) 0.03 2.40 (1.10‐5.36) 0.03

Past colectomy 1.57 (0.81‐3.04) 0.19 1.66 (0.80‐3.44) 0.17

aPatients receiving immunomodulators and/or anti‐TNF therapy were

excluded from the analysis.
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and ulcerative colitis in the geographic area during 1963‐2010.22,23

Most of the patients included in the current study (69%) had at least

one visit to the out‐patient clinic of the Department of Gastroen-

terology, and some patients were admitted to hospital during the

3‐year study period (15%). However, 29% of the patients did not

have any visits to the out‐patient clinic or hospital admissions during

follow‐up. Even so, the vast majority (97%) of the patients included

had haemoglobin measurements recorded in the laboratory informa-

tion and management system of the Department of Clinical Chem-

istry, since some patients may be monitored by laboratory tests, that

is, haemoglobin, CRP and f‐calprotectin; and follow‐up over the

phone or had haemoglobin measurements because of other reasons.

In contrast to previous studies addressing the occurrence of anaemia

in IBD, we collected all haemoglobin measurements recorded during

follow‐up (n = 3,438) and assessed both the incidence and the per-

iod prevalence of anaemia. In the IBSEN study, the prevalence of

anaemia at 10 years from diagnosis was 13.0% in Crohn's disease

and 7.5% in ulcerative colitis.12 The corresponding figures in a popu-

lation‐based study from southern Sweden were 9% and 5%, for

Crohn's disease and ulcerative colitis, respectively.15 However, in

both these studies, the prevalence estimates were based on haemo-

globin levels recorded at scheduled follow‐up appointments at the

out‐patient clinic.
We found that 28.7% of Crohn's disease patients and 16.5% of

patients with ulcerative colitis had an episode of anaemia during 1

year. Similarly, the mean annual incidence rate was 19.3 per 100

person‐years in Crohn's disease as compared to 12.9 per 100 per-

son‐years in ulcerative colitis, suggesting that the magnitude of anae-

mia in patients with established IBD has previously been

underestimated. Both the incidence and the prevalence of anaemia

were significantly higher in Crohn's disease than in ulcerative colitis.

However, in the cohort, a higher proportion of Crohn's disease

patients were treated with immunomodulators and/or anti‐TNF

agents. As patients with those therapies are monitored with blood

sampling (including haemoglobin levels) every third month, we con-

firmed the increased occurrence of anaemia in Crohn's disease by

performing a sensitivity analysis with patients on immunomodulators

and/or anti‐TNF agents excluded and also with an analysis in which

only patients with out‐patient clinic visits were included (haemoglo-

bin is routinely measured in association with visits to the out‐patient
clinic at the Department of Gastroenterology).

Interestingly, our data indicate that Crohn's disease patients have

a worse prognosis in terms of resolution of anaemia than patients

with ulcerative colitis. Although the probability of receiving specific

therapy was higher in Crohn's disease, only 56% had a resolution of

anaemia within 12 months—as compared to 75% of patients with

ulcerative colitis (P = 0.03). When restricting the analysis by only

including patients who received iron supplementation (n = 40), the

figures were very similar, although the association did not remain

statistically significant.

It has been proposed that intravenous iron has a superior effect

and a better gastrointestinal tolerability in IBD,19,30,32 while other

studies found no difference in clinical effectiveness and tolerability

between oral and intravenous iron supplementation.33,34 In the

current study, the outcome of anaemia at 12 months did not differ

by route of iron administration. However, these findings should be

interpreted with caution since the study was designed to assess

differences in the occurrence of anaemia between subgroups of IBD

patients, and unfortunately, it was underpowered to examine

anaemia outcomes.

Previous studies have proposed that disease activity is the most

important risk factor for anaemia in IBD,12,35,36 and one possible

explanation for the observed worse 12‐month outcome in Crohn's

disease patients is that these patients generally have a higher burden

of systemic inflammation, with impaired iron uptake, and they are

more refractory to anti‐inflammatory treatment than ulcerative colitis

patients.9 However, no accurate measure of disease severity was

available to confirm this hypothesis, since the data capture of this

study was retrospective.

Similar to a recent European multicentre study of patients with

newly diagnosed IBD, we found that Crohn's disease patients with

stricturing disease behaviour had an increased risk of anaemia as

compared to patients with an inflammatory phenotype, and that

extensive disease was associated with an increased risk of anaemia

in ulcerative colitis.11 In contrast, we could not confirm that there

was an increased risk in Crohn's disease patients with a colonic dis-

ease location,11,14 although the predictors of anaemia at the time of

diagnosis of IBD may be different from the risk factors in the long

term.

Despite current guidelines,37 only 64% of the patients in this

cohort received specific therapy within 3 months of the diagnosis of

anaemia. Unfortunately, this is in line with other studies reflecting

real‐life IBD practices.11,13,14,18 In a recent cross‐sectional study,

Voegtlin et al reported that only 40% and 43% of IBS patients with

anaemia in Switzerland, in private practice and university hospitals,

respectively, received supplementation therapy.38 The fact that IBD

patients with anaemia suffer from impaired quality of life, with an

increased risk of hospital admission, and that anaemia in IBD has

been associated with increased mortality makes these figures some-

what astonishing.4,5 Intriguingly, in the current cohort, female sex

was associated with a better chance of receiving specific therapy

and also with a higher probability of resolution of anaemia within

12 months. A possible explanation for this unexpected finding may

be different in healthcare‐seeking behaviour, depending on sex.39

This was an observational study, and one limitation was that

information regarding pregnancy in the patients may have been

incomplete. The WHO definition of anaemia in pregnant women is

haemoglobin <110 mg/L, as compared to <120 mg/L in women who

are not pregnant. Another limitation was that 21% of patients had

no haemoglobin measurement during 2013 for use in the prevalence

analysis. Attrition analysed did not reveal any significant differences

by sex, age, disease duration, IBD diagnosis or phenotype between

patients with and patients without haemoglobin samples in 2013,

whereas missing values were more common in patients without IBD

therapy and also in patients who had no visits to the out‐patient
clinic during follow‐up. This suggests that patients with missing data

ERIKSSON ET AL. | 643



were mainly cases with mild or indolent disease and with a low risk

of anaemia. However, the possibility cannot be excluded that our

prevalence estimate was slightly lower than the true prevalence,

since patients without data were considered to be non‐anaemic. In

addition, information on smoking habits was incomplete.

Another weakness of this study was that some patients (n = 10;

8%) had no thorough workup to characterise the type of anaemia.

However, similar to the results of a previous study on the main

causes of anaemia in Scandinavian outpatients with IBD, we found

that the majority of patients suffered from iron deficiency and/or

anaemia of chronic disease, and that just about 5% could be attribu-

ted to vitamin B12 or folic acid deficiency.17

An additional weakness of the study was that no data on the

prevalence of anaemia in the background population was available.

In a recent general population‐based study from Norway, the crude

prevalence of anaemia was 2.8% in men and 6.3% in women.40

The main strength of this study was the random inclusion of

patients from our general population‐based cohort consisting of IBD

patients of all ages, comprising both recently diagnosed patients and

patients with a long history of IBD, living in a well‐defined geograph-

ical area. By reporting both the incidence of anaemia, which conveys

information about the risk over time; the prevalence, which demon-

strates how widespread the condition is; and also the clinical

outcome of anaemia, our study indicates that the occurrence of

anaemia in patients with established IBD may previously been

underestimated.12,15

In conclusion, we found a high incidence and prevalence of

anaemia in a general population‐based IBD cohort. Considering

the long median disease duration of the cohort (19 years), our

novel data indicate that the magnitude of anaemia in patients with

established IBD previously has been underestimated. Crohn's dis-

ease was associated with both an increased risk of anaemia and a

worse prognosis in terms of resolution of anaemia within

12 months. The risk factors for anaemia, that is, stricturing disease

behaviour in Crohn's disease and extensive disease in ulcerative

colitis, should be recognised and current evidence‐based guidelines

on the management of anaemia in IBD should be better imple-

mented in clinical practice.18
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