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Prevalence of Anemia in Inflammatory Bowel Diseases in European
Countries: A Systematic Review and Individual Patient Data
Meta-analysis
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Background: The main objective is to determine the overall prevalence of anemia in inflammatory bowel diseases (IBD) in Europe.

Methods: A systematic literature search in PubMed and Embase was performed for studies published between January 2007 and May 2012. Eligible
studies were included if they were original full-paper publications originated from Europe and if the authors agreed to provide their data. An overall
prevalence of anemia in IBD, disease specific, and age–gender stratified basis prevalences were estimated. The influence of disease entity (Crohn’s
disease/ulcerative colitis), gender, age, disease activity (remission/active disease), and IBD-specific treatment strategies on the prevalence of anemia was
analyzed by a mixed logistic regression model. Thereby, the factor country of origin was included as a random effect.

Results: Data were available for 2192 patients, mainly treated in tertiary referral centers. The overall prevalence of anemia in IBD patients was 24% (95%
confidence interval, 18–31). Age–gender stratified prevalences were estimated for the age strata 18 to 29, 30 to 39, 40 to 49, 50 to 64, 65 to 74, .74 years and
ranged from 18% to 35%. Patients receiving IBD-specific medication (P ¼ 0.0002, odds ratio 1.54), and patients with active disease status (P , 0.0001, odds
ratio 2.72) were significantly more likely to have anemia compared with patients not receiving IBD-specific medication or being in remission. Patients with
ulcerative colitis tended to have anemia less likely than patients with Crohn’s disease (P ¼ 0.01, odds ratio 0.77).

Conclusions: The overall prevalence of anemia in patients with Crohn’s disease was 27% (95% confidence interval, 19–35) and 21% (95% confidence
interval, 15–27) in patients with ulcerative colitis. Thereby, 57% of the anemic patients were iron deficient.

(Inflamm Bowel Dis 2014;0:1–10)
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A nemia represents a common systemic complication in patients
with inflammatory bowel disease (IBD). It is a relevant con-

dition affecting quality of life1,2 and the ability to work.3

Two predominant types of anemia have been identified in
the context of IBD: iron-deficiency anemia resulting from
intestinal bleeding and reduced iron uptake from the enterocyte
due to inflammation and ulceration, and the anemia of chronic
disease, resulting from inhibition or suppression of erythropoiesis
and dysfunction of iron transport.4 In patients with ulcerative
colitis (UC), anemia was identified as influencing the general
fatigue score independently of disease activity status.5

The reported prevalence of anemia in patients with IBD
varies markedly from 6% to 74%, depending on the definition of
anemia and on the population considered (e.g., hospitalized
patients versus outpatients,6 Crohn’s disease [CD] versus UC,
and different treatment strategies). In a systematic review evalu-
ating the prevalence of anemia in patients with IBD in 2008,
a mean prevalence of 17% was calculated.7 However, the preva-
lence in outpatients was 16% and up to 68% in hospitalized
patients.

Assuming that the analysis of a less heterogeneous
population will result in more comparable estimates, we deter-
mine the overall prevalence of anemia in patients with IBD in
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a homogeneous outpatient population treated in specialized
mainly tertiary referral centers in Europe. The present meta-
analysis is based on individual patient data from recently
published literature. Therefore, besides the estimation of the
overall prevalence of anemia, it is possible to analyze the
influence of several patient characteristics on the prevalence of
anemia-like disease entity.

MATERIALS AND METHODS

Literature Search
A systematic literature search in PubMed and Embase was

performed independently by 2 researchers (S.S. and I.B.) with the
search term “(IBD) OR (Inflammatory bowel disease) OR
(Crohn’s disease) OR (ulcerative colitis) AND (anemia) AND

FIGURE 1. Flow diagram of study inclusion.
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TABLE 1. Characteristics of the Studies Evaluating the Prevalence of Anemia

Country All Data Denmark Germany Greece Italy Norway

Study Bager et al16 Blumenstein et al9,10 Oustamanolakis et al17 Bergamaschi et al18 Bager et al16

Publication date 2011 2011 2010 2011

n 2192 77 636 100 533 48

Phenotype

UC 981 (44.75%) 35 (45.45%) 300 (47.17%) 51 (51%) 234 (43.90%) 15 (31.25%)

CD 1210 (55.20%) 42 (54.55%) 336 (52.83%) 48 (48%) 299 (56.10%) 33 (68.75%)

Unclassified 1 (0.05%) 1 (1%)
Sex

Female 1039 (47.40%) 40 (51.95%) 338 (53.14%) 42 (42%) 236 (44.28%) 28 (58.33%)

Male 1153 (52.60%) 37 (48.05%) 298 (46.86%) 58 (58%) 297(55.72%) 20 (41.67%)

Average age 43.89 40.1 42.79 49.15 44.74 40.08

Disease activity

Active 743 (34.16%) 27 (35.06%) 252 (40%) 20 (20%) 202 (37.90%) 27 (56.25%)

Remission 1432 (65.84%) 50 (64.94%) 378 (60%) 80 (80%) 331 (62.10%) 21 (43.75%)

Missing values 17 6
Hemoglobin average (g/dL) 13.3 13.9 13.5 12.8 12.98 13.1

Median (range) 13.5 (13.6) 14 (7.1) 13.7 (12.800) 12.9 (8) 13 (13.6) 13.3 (6.8)

Anemiaa 551 (25.14%) 8 (10.39%) 120 (18.87%) 42 (42%) 197 (36.96%) 12 (25%)

Severe anemia (,10 g/dL) 102 (4.65%) 0 26 (4.09%) 8 (8%) 44 (8.26%) 0

Ferritin average (mg/L) 104.77 85.34 NA 67.92 122.3 98.79

Missing values 1174 9 127

Transferrin saturation (%) 19.6 13.83 NA 18.68 22.42 13.97

Missing values 1281 11 371 1
Anemia of iron deficiencyb 180/314 (57.32%) 6/77 27/42 95/130 (73.08%) 7/12

Specific IBD medication 1649 (75.26%)c 67 (80.19%) 546 (85.85%) 99 (99%) 380 (71.29%) 43 (80.19%)

Remission/active disease 328 (19.89%) 1321 6 (8.96%)/61 68 (12.45%)/478 1/98 50 (13.16%)/330 2/41

Country Spain Sweden Switzerland P

Study De la Morena and Gisbert19 Bager et al16 Voegtlin et al20

Publication date 2009 2011 2010

n 253 304 241

Phenotype

UC 117 (46.25%) 125 (41.12%) 104 (43.15%) NS

CD 136 (53.75%) 179 (58.88%) 137 (56.85%)

Unclassified

Sex

Female 115 (45.45%) 127 (41.78%) 113 (46.89%) 0.0086
Male 138 (54.55%) 177 (58.22%) 128 (53.11%)
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TABLE 1 (Continued )

Country Spain Sweden Switzerland P

Average age 46.45 43.36 42.65 0.0001

Disease activity

Active 28 (11.07%) 125 (41.12%) 62 (26.96%) 0.0001
Remission 225 (88.93%) 179 (58.88%) 168 (73.04%)

Missing values 11

Hemoglobin average (g/dL) 13.34 13.6 13.6 0.0001

Median (range) 13.4 (11.8) 13.5 (8.6) 13.9 (10.1)

Anemiaa 61 (24.11%) 63 (20.72%) 48 (19.92%) ,0.0001

Severe anemia (,10 g/dL) 9 (3.56%) 4 (1.32%) 11 (4.56%) ,0.0001

Ferritin average (mg/L) 108.83 97.08 NA

Missing values 149 12
Transferrin saturation (%) 25.73 15.97 NA

Missing values 1 20

Anemia of iron deficiencyb 2/61 (3.28%) 43/61 (70.49%)

Specific IBD medication 98 (38.74%)d 234 (76.97%) 126 (52.5%)* ,0.0001

Remission/active disease 71 (72.45%)/27 49 (20.94%)/185 82 (65.08%)/44

NA, not available; n.s., not significant.
aDefined as hemoglobin levels of ,13 g/dL in men and ,12 g/dL in women.
bAnemia of iron deficiency was defined as Transferrin saturation below 16 % or serum Ferritin below 30 mg/L (patients in remission), respectively below 100 mg/L (patients during active disease).
cOne missing value.
dRegarding the Spanish cohort only the use of corticosteroids was recorded. No information is available about different IBD-specific medication that was given.
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(prevalence).” The search included studies from January 2007
until May 2012. In addition, reference lists of studies fulfilling
the inclusion criteria were inspected.

Studies were included in the meta-analysis if they were
original full-paper publications from Europe that evaluated the
prevalence of anemia in patients with IBD. Authors from fully
published articles were contacted per e-mail and were asked to
contribute the following data for each patient:

Disease entity (CD/UC), gender, age, country of origin,
Crohn’s disease activity index, Harvey–Bradshaw index, Colitis
activity index, simple clinical colitis activity index, disease activity
(remission/active disease), hemoglobin, ferritin, transferrin satura-
tion, information about IBD-specific medication, corticosteroids
(including budesonide), 5-aminosalicylic acid (5-ASA), immuno-
suppressive medication, and biologics.

Studies were excluded if they were reviews, letters to the
editor, or abstracts. Furthermore, studies were excluded if data
from countries outside Europe, data of children, or of in-hospital
patients were reported or if patient data does not include any
laboratory tests showing anaemia.8 Details are given in Figure 1.

In addition, we analyzed a German data set (n ¼ 636) that
has been published in a different context9,10 (see Appendix,
Supplemental Digital Content 1, http://links.lww.com/IBD/A409,
for more detailed information concerning these data).

Statistical Methods
We considered anemia as a binary outcome variable (yes/

no). Therefore, we used the definition of the World Health
Organization, in which existence of anemia is defined as hemo-
globin levels of ,13 g/dL in men and ,12 g/dL in women.11

An overall prevalence of anemia and of severe anemia of all
included European countries with the corresponding 95% confi-
dence interval (CI) was estimated by the random-effects model
(DerSimonian and Laird estimator)12 using the Freeman–Tukey
double arcsine-transformation.13,14 The proportions of the single
studies were calculated from the individual patient data. The
random-effects model accounts for heterogeneity of the different
studies in the analysis of the overall prevalence. Studies with
larger sample size and therefore a smaller standard error received
more weight when calculating the mean prevalence.

Furthermore, an overall prevalence was separately estimated
for patients with CD and UC by the random-effects model. Factors
(i.e., disease entity [CD/UC], gender, age, and disease activity)
(remission/active disease) and the influence of treatment (IBD-
specific medication) that may influence the development of anemia
(yes/no) were analyzed by a logistic regression model with mixed
effects fitted with a maximum likelihood approach. In addition, the
difference in transferrin saturation in anemic and nonanemic patients
was examined by a mixed linear regression model.

All analyses were performed using R software (package
lme4 by D. Bates, M. Maechler, and B. Bolker (0.999999–0, June
23, 2012), package meta by G. Schwarzer (2.1–4, November 29,
2012), version 2.14; the R Foundation for Statistical Computing,
Vienna, Austria).

Mixed effect models are suitable for analyzing longitudinal
or clustered data because they take correlations into account that
arise from dependent data.15 In our data set patients are clustered
into different countries. Because we were interested in analyzing
the prevalence of anemia in patients with IBD in Europe, we
considered the countries included in the meta-analysis as a random

TABLE 2. Quality Assessment of the Evaluated Studies

Study Germanya Greece Italy Scandinavia Spain Switzerland

Blumenstein
et al9,10

Oustamanolakis
et al17

Bergamaschi
et al18

Bager et al16 De la Morena and
Gisbert19

Voegtlin
et al20

Study Design

Setting NA Yesa Yes Yes Yes Yes

Selection of patients NA Yes Yes Yes Yes Yes

Study size NA Yes Yes Yes Yes Yes

Bias NA Yesb Unclear No Unclear Yes

Results

Characteristics of
patients

NA Yes Yes Yes Yes Yes

Missing data NA No missing values No Yesb Yes Yes

Discussion

Limitations NA Yes No Yes Yesb Yes

Setting—is information about study design, type of study, relevant dates, periods of recruitment, data collection given? Selection of patients—are inclusion and exclusion criteria
described? Study size—is the study size explained in detail? Bias—description of any efforts to address potential sources of bias? Characteristics of patients—are numbers of individuals
reported at each stage of study? Missing data—are missing values reported; are limitations of the study discussed?
aPeriod of recruitment is missing.
bYes/no/unclear: clarified by the examination of the individual patient data and by the authors of the studies.

Inflamm Bowel Dis � Volume 0, Number 0, Month 2014 Prevalence of Anemia in IBD

www.ibdjournal.org | 5

Copyright © 2014 Crohn’s & Colitis Foundation of America, Inc. Unauthorized reproduction of this article is prohibited.



FIGURE 2. Forest plot from meta-analysis of the prevalence of anemia in IBD patients. Forest plots for all patients (A), for patients with CD (B), for
patients with UC (C), and of the prevalence of severe anemia (all patients) (D) by the random-effects model. The size of the squares is shown
proportional to the weight that the respective study contributes to the estimator of the overall prevalence. Studies with a larger sample size get
more weight than studies with a small sample size.
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sample of all European countries. Hence the factor “country of
origin” was included as a random effect.

Regarding patients characteristics in Table 1, the Kruskal–
Wallis test was used to compare continuous variables between
groups and the chi-square test was used to compare categorical
variables (BiAS, version 10.02, epsilon-Verlag; Hochheim,
Darmstadt, Germany). All tests were 2-tailed and a P value of
less than 0.05 was considered significant.

The quality of the included studies was assessed by selected
items from the STROBE statement.21 If the documentation in the
published studies was insufficient, the authors of the correspond-
ing studies were contacted to provide the missing information if
possible. The meta-analysis was performed according to the
guideline Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA Statement).22

RESULTS
The literature search yielded 129 studies for the search period

evaluating the prevalence of anemia. Finally, 9 studies fulfilled the
inclusion and exclusion criteria. Together with the German data set
individual patient data could be obtained from 6 studies, which were
performed in Germany, Greece, Italy, Scandinavia (Denmark,
Norway, and Sweden), Switzerland, and Spain.16–20 The German
data set was published in a different context.9,10 A sensitivity analysis
was performed to assess whether results change if the German data
set is excluded (not shown). Data were available for 2192 patients,
but the data sets were heterogeneous. Because data sets were

recorded for studies with distinct aims, we could not distinguish
between patients with anemia of chronic disease, iron-deficiency
anemia, or a combination of both. Details are shown in Figure 1.
The 6 studies present various patient characteristics that are described
in Table 1. The quality of the studies was rated by a checklist based
on the STROBE statement.21 Items were rated as “yes,” “no,” or
“unclear.” The results are summarized in Table 2.

Overall and Age–Gender Stratified Prevalence
of Anemia

The overall prevalence of anemia in all IBD patients was
given by 24% (95% CI, 18–31) and the overall prevalence of severe
anemia by 2.75% (95% CI, 1.4–4.5). Patients with CD showed an
overall prevalence of 27% (95 CI, 19–35) and patients with UC
overall prevalence of 21% (95% CI, 15–27). Age–gender stratified
basis prevalences were estimated for the age strata 18 to 29 years
(male: 31% [95% CI, 22–41], female: 26%, [95% CI, 18–36]), 30
to 39 years (male: 18% [95% CI, 12–25], female: 25% [95% CI,
18–35]), 40 to 49 years (male: 19% [95% CI, 13–28], female: 25%
[95% CI, 18–34]), 50 to 64 years (male: 21% [95% CI, 15–29],
female: 24% [95% CI, 17–33]), 65 to 74 years (male: 28% [95%
CI, 18–40], female: 23% [95% CI, 13–35]), and .74 years (male:
35% [95% CI, 21–52], female: 24% [95% CI, 12–41]). Detailed
results are presented in Figures 2 and 3.

Factors Associated with the Existence
of Anemia

Univariate logistic regression with mixed effects revealed
that patients with active disease status (P , 0.0001, odds ratio
[OR] 2.72) were significantly more likely to have anemia than
patients being in remission. Patients with UC inclined to have less
likely anemia than patients with CD (P ¼ 0.011, OR 0.77). Gen-
der was not significantly associated with the existence of anemia.
In addition, we revealed that male patients between 31 and 64
years have a significantly lower risk for anemia than patients
between 18 and 30 years (age strata 31–39 yr: OR 0.50, P ¼
0.001, 40–49 yr: OR 0.56, P ¼ 0.008, 50–64 yr: 0.63, P ¼
0.026), for IBD patients older than 65 years and female patients,
we found no significant association between age and anemia.

To test whether IBD-specific medication was correlated
with anemia, we stratified the data set by disease status. It turned
out that patients in remission receiving IBD-specific medication
(OR 1.40, P ¼ 0.039) and having CD (OR 0.77, P ¼ 0.007) have
a significantly higher prevalence of anemia than patients receiving
no IBD-specific medication and having UC, respectively. We
found a significant association and a trend between age and ane-
mia in male patients (reference group: 18–30 yr, age strata 31–39
yr: OR 0.38, P ¼ 0.001, age strata 40–49 yr: OR 0.58, P ¼ 0.059,
age strata 50–64, 65–74, .74 yr: nonsignificant), but not for
female patients. Gender was not associated with anemia.

For patients with active disease, we did not find any
significant associations for the factors IBD-specific medication,
disease entity, age, or gender. The results of the univariate logistic
regression analysis with mixed effects are shown in Table 3.

FIGURE 3. Basis prevalences of anemia for the different age groups
basis prevalences with 95% CI for the different age groups classified
by gender, n consists of the number of female patients plus the
number of male patients for each age group.
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Transferrin Saturation and Ferritin Values
Transferrin saturation varied significantly between anemic

and nonanemic patients (mean 12.44% versus 15.63%, P ¼
0.008). For anemic patients where transferrin saturation or ferritin
values were available, we analyzed whether anemia was caused
by iron deficiency: In total, 180 of 314 anemic patients (57.32%)
had transferrin saturation below 16% or serum ferritin below
30 mg/L (patients in remission), respectively, below 100 mg/L
(patients during active disease) (Table 1).

Prevalences of Studies Not Included in Our
Meta-analysis from 2000 to 2012

In Table 4, the prevalences of all relevant studies not
included in our meta-analysis from 2000 until May 2012 are
summarized. Reported prevalences ranged from 3.2% to 48%.
A possible time effect (2000–2012) is analyzed by a weighted
linear regression (P . 0.1). The prevalences of all studies
between 2000 and 2012 included and not included in our meta-
analysis are illustrated by a bubble plot (Figure 4).

DISCUSSION
Anemia is common in IBD patients and should be investi-

gated with care as it can be caused by several factors.28,29 Although
treatment of anemia results in significant improvement of the
health-related quality of life and is the most frequent comorbid

condition in IBD patients, its necessity had been underestimated
for a long time.28,29 Data on the prevalence of anemia in patients
with IBD ranges enormously from 6% to 74% with the highest
prevalence in older studies and for hospitalized patients.6,30

In 2007, guidelines for the screening and the treatment of
anemia in patients with IBD were introduced by a group of
European IBD specialists.28 This meta-analysis summarizes the
prevalence of anemia in European countries for the period of
January 2007 to May 2012.

The systematic literature search revealed individual patient data
from 8 different countries evaluating the prevalence of anemia in
IBD. According to our checklist of selected items of the STROBE
statement,21 the 5 studies were of good quality. The overall preva-
lence of anemia in patients with IBD of the included European coun-
tries was given by 24% and an iron deficiency in about 57% of the
anemic patients. Prevalence of anemia in patients with IBD was quite
comparable in Germany, Norway, Spain, Sweden, and Switzerland
(range, 18%–25%). One reason for this observation might be the
rather homogeneous data from these studies because all patients were
mainly treated in tertiary centers, and were not hospitalized in most
cases (only the Swiss data set includes 116/241 inpatients). We sup-
pose that the implementation of the 2007 guidelines may be another
reason for the homogeneous prevalence as prevalence in outpatients
from studies published between 2000 and 2006 range between 6%
and 60%,6 but there is no direct comparison available.

TABLE 3. Univariate Logistic Regression Analyses with Mixed Effects

Univariate Analysis

All patients Subgroup Remission Subgroup active disease

OR (95% CI) P OR (95% CI) P OR (95% CI) P

IBD-specific medication: no IBD-specific
medication

—
a

— 1.40 (1.02-1.92) 0.039 — NS

Disease entity—UC: CD 0.77 (0.62–0.96) 0.011 0.69 (0.53–0.91) 0.007 — NS

Active disease: remission 2.72 (2.19–3.37) ,0.0001 — — — —

Age (yr)

(Male) 18–29 Reference group — Reference group — Reference group —

30–39 0.50 (0.35–0.72) 0.001 0.38 (0.21–0.69) 0.001 — NS

40–49 0.56 (0.37–0.85) 0.008 0.58 (0.33–1.02) 0.059 — NS

50–64 0.63 (0.41–0.96) 0.026 — NS — NS

65–74 — NS — NS — NS
.74 — NS — NS — NS

Age (yr)

(Female) 18–29 — NS Reference group — Reference group —

30–39 — NS — NS — NS

40–49 — NS — NS — NS

50–64 — NS — NS — NS

65–74 — NS — NS — NS

.74 — NS — NS — NS
Gender—female:male — NS — NS — NS

NS, nonsignificant.
aTest here only useful for subgroups remission and active disease.
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Individual data meta-analyses are considered as the highest
level method for summarizing the results of multiple studies. The
availability of this large database facilitates to adjust for the
heterogeneity at the patient level: it allows us to gain more reliable

estimates for risk factors and for the prevalence of anemia in patients
with IBD in Europe for different strata as disease activity status.
Furthermore, a homogeneous definition of anemia and iron deficiency
according to the 2007 and the ECCO guidelines could be used.28,31

It can be anticipated that the heterogeneity of public health care
systems in Europe with respect to the choice of IBD-specific
treatment and treatment of anemia contributes to the heterogeneity
in the prevalence of anemia. Especially, the high prevalences of
anemia in Greece (42%) and Italy (37%) may be explained by the
differing health care systems but the heterogeneity of the data sets
with respect to other factors has to be considered as well. It is of
notice that both Greece and Italy had also the higher prevalence of
severe anemia (8% and 8.26%, respectively). In further current
European studies not included in the present analysis, the prevalences
of anemia in IBD patients ranged from 7% in Sweden,23 to 9% in the
Netherlands,5 and to 40% in the United Kingdom.24

The systematic review of Kulnigg and Gasche in 20066

included 19 studies from European countries, the United States,
Israel, and Australia. The publication years of the individual stud-
ies dated from 1968 to 2006 and included inpatients and outpa-
tients. In contrast to our present meta-analysis, the included
studies show very diverging prevalence of anemia in IBD pa-
tients, which ranged from 6% in a German study (published in
2004, outpatients) to 74% in a U.S. study based on inpatients,
published in 1977.

The prevalence of anemia was significantly higher in
patients with CD (27%) than in patients with UC (21%). Besides
chronic intestinal blood loss through ulcerated mucosal surface,

FIGURE 4. Bubble plot on the prevalence of anemia for all studies
published between January 2000 and May 2012. A bubble plot shows
the influence of the date of publication on the prevalence of anemia
for all studies published between January 2000 and May 2012 included
and not included in the meta-analysis. The size of the bubbles is
chosen according to the sample size of the individual studies.

TABLE 4. Overview of Studies Not Included in the Present Meta-analysis (January 2000–May 2012)

Study Country

Publication

Date Hospitalization n Phenotype

Prevalence of

Anemia (%)

Definition of

Anemia (g/dL)

Rejler et al23,a Sweden 2012 Outpatient 485 IBD 6 M: Hb ,13; F: Hb ,12
CD 9

UC 5

Goodhand et al24,a United Kingdom 2011 Outpatient 124 IBD 40 M: Hb ,13; F: Hb ,12

CD 48

UC 45

Romberg-Camps et al5,a The Netherlands 2010 Outpatient and
hospitalized

707 IBD 9.2 M: Hb ,13.69; F: Hb ,12.08

CD 11.5

UC 7.3

Vijverman et al25 Belgium 2006 Outpatient 90 IBD 16.7 (2003) M: Hb ,13; F: Hb ,11.6

Ebinger et al26 Germany 2004 Outpatient 599 IBD 4.8 NA

CD 3.2

UC 6.2

Lakatos et al27 Hungary 2003 Outpatient 254 IBD 26.5 NA

CD 35.8
UC 25

aAuthors were contacted but did not respond or the required data were not available.
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which occurs in both disease entities, patients with CD in the
upper gastrointestinal regions have an additional risk of iron
malabsorption leading to iron deficiency anemia, possibly ex-
plaining this difference.6

Furthermore, an age–gender stratified basis prevalence was
estimated and showed that male patients between 30 and 64 years
seem to have a significantly lower risk for anemia than younger
patients (,30 yr) or men older than 65 years; whereas for women,
the prevalence is almost equal in every stage of life (a possible
explanation for the difference would be the blood loss during
menstruation in young females).

A univariate analysis of the factors age, gender, disease status,
and entity revealed that CD (compared with UC) and an active
disease status were significantly associated with the existence of
anemia. After stratifying for disease activity status, it turned out that
patients being in remission treated with IBD-specific medication or
CD have a significantly higher prevalence of anemia.

A detailed analysis of the influence of different IBD-
specific treatment strategies on anemia was not in the scope of the
present meta-analysis because information about dosage, treat-
ment duration, and the duration of remission of the included
patients were missing, and the observational studies do not
include randomized treatment arms. However, we could distin-
guish whether patients receive IBD-specific medication for the
treatment of active disease or for preventing active disease while
being in remission. Thus, possible associations between the
prevalence of anemia and the different medication of IBD may
be explained by the severity of disease and need to be evaluated in
randomized clinical trials.

Nevertheless, for patients with active disease, we did not find
any significant association in IBD-specific medication, disease
entity, age, or gender despite the comparably high sample size.

In summary, the present meta-analysis with individual
patient data from 6 studies with overall 2192 patients revealed
a homogeneous prevalence of anemia of around 24% patients
with IBD in Europe.
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