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Incidence rate of anemia in inflammatory bowel diseases
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ABSTRACT

Background/Aims: To determine the incidence rate and distribution of anemia types over time from an Inflamma-
tory Bowel Disease (IBD) patient cohort spanning 18 years.

Materials and Methods: Between January 1995 and November 2013, the University Hospital digital databases as
well as hard copies of patients'files were reviewed retrospectively. IBD patients with at least one complete blood
count (CBC) report were included in this study.

Results: We obtained 941 IBD patients'records; 375 (39.9%) patients were diagnosed with Crohn’s disease (CD), and
566 (60.1%) patients had ulcerative colitis (UC). Anemia was detected in 548 (58.2%) patients. Female patients were
more frequently anemic than male patients (68.4% vs. 49.7%, p=0.001). The frequency of anemia was slightly higher
in patients with CD (62.1%) than in patients with UC (55.7%) (p=0.04). The incidence rate of anemia for the entire IBD
patient cohort was calculated as 10345 per 1,000 patient-years. The correlation between the age of the IBD disease
and the presence of anemia exhibited a high correlation coefficient of Pearson's r=0.702.

Conclusion: This is the first study to report the incidence rate of anemia (10345 per 1,000 patient-years) in a long-

term cohort of IBD patients.
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INTRODUCTION

Inflammatory bowel diseases (IBD) are relapsing and re-
mitting chronic intestinal disorders with extra-intestinal
manifestations (EIM). IBD predominantly consist of two
different clinical forms: Crohn’s disease (CD) and ulcer-
ative colitis (UC) (1,2).

Anemia is a common complication in IBD and has a
known negative impact not only on quality of life and
but also on the ability to work (3,4). Thus, the detection
and treatment of anemia in IBD patients deserves care-
ful consideration with regards to the approach (5). Ane-
mia of chronic disease (ACD) and iron deficiency anemia
(IDA) are major causes of anemia in IBD patients (5,6).
Vitamin B, , and/or folate deficiency and drug-induced
bone marrow suppression may represent other impor-
tant contributing factors (7). In cross-sectional studies of
IBD series, anemia was reported over a very wide range,

from 6% to 74% (8,9). Indeed, the frequency of anemia
differs among IBD patient populations and is dependent
on hospitalization, IBD type, and remission status. Ane-
mia has been reported to be more frequent in hospital-
ized patients and CD patient groups but less frequent in
patients with clinical remission. In a recent review, the
mean prevalence of anemia in an IBD patient popula-
tion was 17% (16% in outpatients and 68% in hospital-
ized patients), with anemia occurring more frequently in
patients with CD than in patients with UC (5,8). However,
scarce information is available regarding the incidence
rate of anemia over time in IBD cohorts. The anemia
prevalence of Turkish IBD patients is also unknown.

The main aim of this study was to determine the inci-
dence rate and distribution of anemia types over time
inan IBD patient cohort spanning 18 years from a single
tertiary center in Turkey.
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MATERIALS AND METHODS

Study design, population, and data collection

This study was performed in a tertiary IBD center in Istanbul,
which is the largest city in Turkey with a population of approxi-
mately 15 million. This IBD center receives patients from all over
Turkey.

This study was performed with a retrospective design. The
study was conducted in both outpatient clinics and hospi-
talized patients. The cohort in this study included both naive
and treated patients during 18 years of follow-up. IBD patients
who had at least one complete blood count (CBC) report were
included in the study. Unclassified IBD patients and patients
younger than 18 years were excluded from the study. IBD di-
agnoses were established with endoscopic, histological, and
radiographic procedures, according to the current guidelines
(10). The University Hospital digital databases as well as hard
copy patient files were reviewed retrospectively from January
1995 to November 2013. Data regarding the gender, age at di-
agnosis, IBD type, location, behavior, age of disease, and time
period of clinical follow-up were recorded for each patient.

Definition of variables

The diagnostic criteria for anemia consisted of the minimum
hemoglobin (Hb) and hematocrit levels specified by the WHO
(World Health Organisation) and ECCO (European Crohn’s and
Colitis Organisation) consensus reports (11,12). Hb levels <13
g/dL in men and <12 g/dL in non-pregnant women were ac-
cepted as anemic. Hb level <10 g/dL in both sexes was accept-
ed as severe anemia. A ferritin level <30 ng/mL was accepted
as iron deficiency (ID) (13). Patients with low Hb (men <13 g/dL
and women <12 g/dLl), a transferrin saturation (TfS) <20% and
ferritin concentration <30 ng/mL were classified as having iron
deficiency anemia (IDA). Patients with anemic Hb levels with
TfS levels below 20% and ferritin levels above 100 ng/mL were
classified as having anemia of chronic disease (ACD). However,
those with anemic Hb levels with TfS levels below 20% and fer-
ritin level >30 ng/mL and <100 ng/mL were classified as hav-
ing ACD with absolute iron deficiency (ID). Severe anemia was
defined as a (Hb) level <10 g/dL. We did not evaluate the usage
and effect of iron and/or vitamin replacement therapies.

Data related to anemia were recorded for all patients. The clinical
follow-up time of all patients was also recorded and transformed
to patient-years. We searched for patients with complete blood
count (CBQ) results, including the lowest value for Hb and/or
hematocrit during the entire clinical follow-up period. Simulta-
neous (within a period of 1 week of the CBC report) test results
for ferritin, iron, total iron binding capacity, and other anemia-
related tests were also recorded, and transferrin saturation (TFs)
values were calculated. Patients with simultaneous test results
for all three tests were defined as“patients for whom the full ane-
mia work-up had been performed. However, we also recorded
the reports of patients with absent test sets. For all IBD patients,
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we searched not only for the lowest Hb (g/dL) and/or lowest
hematocrit (%) but also the lowest mean corpuscular volume
(MCV) (fL), lowest iron (ug/dL), lowest ferritin (ng/mL), lowest
TFs (%), lowest folic acid (ng/mL), and lowest vitamin B12 (pg/
mL) values. Patients who had all of the appropriate test results
for the anemia work-up, i.e,, “patients for whom the full anemia
work-up had been performed, were included in the analysis of
the distribution of anemia types. In the absence of any of these
three tests, the patient was excluded from the second analysis.

Biostatistics

The statistical methods of this study were reviewed by a bio-
medical statistician from Marmara University. Continuous, nor-
mally distributed data were calculated as the mean+SD, and
non-parametric data were calculated as the median with mini-
mal and maximal values. A significant p-value was accepted
at less than 0.05. All statistical calculations were performed us-
ing the Statistical Package for the Social Sciences (SPSS) 20.0
software (SPSS Inc,; Chicago, IL, USA) for Windows. The age and
gender distributions of the groups were analyzed with un-
paired Student’s t-tests, one-way analysis of variance (ANOVA),
and Chi-square tests.

Ethics

The regional ethics committee (Marmara University School of
Medicine Ethics Committee, approval date: March 05,2012 and
approval no: B.30.2.MAR.0.0.MEK/240) approved the study. The
confidentiality of patient identity and records was maintained
using guidelines from the Turkish Ministry of Health. The study
was performed according to the Declaration of Helsinki.

RESULTS

We identified 941 IBD patient CBC records, and of these pa-
tients, 434 (46.1%) were women and 507 (53.9%) were men.
The mean age was 44.5+14.8 years. Three hundred and sev-
enty-five patients (39.9%) had CD, and 566 (60.1%) had UC.
Anemia was detected in 548 (58.2%) patients. Female patients
were more frequent anemic than male patients in the whole
IBD group (68.4% vs 49.7%, p=0.001). The frequency of anemia
was slightly higher in patients with CD (62.1%) than in patients
with UC (55.7%) (p=0.04). Severe anemia, i.e, an Hb level <10 g/
dL, was found in 60 patients (6.4%). However, we did not deter-
mine any predictor or risk factor for severe anemia.

The mean total clinical follow-up time of the patients was
5.63+4.47 years (1-18 years). The total follow-up time of all 941
patients was 5,297 patient-years. The incidence rate of anemia
for the entire cohort of IBD patients was calculated as 103.45
per 1,000 patient-years. The incidence rates of anemia in UC
(315 patients, 3,147 patient-years: 100.09 per 1,000 patient-
years) and CD (233 patients, 2,150 patient-years: 108.37 per
1,000 patient-years) were also calculated.

Pearson’s correlation test was applied for the duration of IBD
disease and the presence of anemia. A high Pearson’s coeffi-
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Table 1. Patient characteristics and laboratory values
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Values ALl IBD Crohn’s disease Ulcerative colitis p-value
(meanzstandard deviation) patients (n=941) patients (n=375) patients (n=566) cb/uc
Gender (female/male) 434/507 189/186 245/321 0.0322
Age at diagnosis of IBD (years) 44.5+14.8 4144138 46.5+15.1 <0.001°
Age of the disease 56+4.5 57443 56+4.6 0.584
Extent of Ulcerative Colitis (UC); n, (%)

Proctitis (E1) n: 128, (22.7%)

Left-sided colitis (E2) n: 200, (35.4%)

Extensive colitis (E3) n: 238, (41.9%)
Location of Crohn's Disease (CD); n, (%)

lleal (L1) n: 121, (32.3%)

Colonic (L2) n: 45, (12.0%)

lleocolonic (L3) n: 209, (55.2%)
Behavior of Crohn’s disease (CD); n, (%)

Nonstricturing-nonpenetrating (B1) n: 200, (53.3%)

Stricturing (B2) n:79,(21.1%)

Penetrating (B3) n: 96, (25.6%)

Perianal involvement n: 32, (8.5%)
Lowest hemoglobin (g/dL) 11.9+2.1 11.7£2.12 11.9+2.0 0.130
Lowest hematocrit (%) 356+6.5 31.2+69 35.9+6.2 0.159
Lowest MCV (fL) 815193 80.9+10.0 82.0+8.6 0.195
Lowest iron (ug/dL) 55.3+37.9 5344417 56.8+34.7 0.396
Lowest ferritin (ng/mL) 49.0£74.0 56.6+83.8 43.2+64.9 0.092
Lowest transferrin saturation (%) 16.2£122 15.6£13.1 16.6£11.6 0.569
Lowest folic acid (ng/mL) 9.2+7.0 8.3+49 9.9+8.3 0.0142
Lowest vitamin B, (pg/mL) 352942214 3264+226.3 373942157 0.0232

*p<0.05
CD: Crohn's disease, UC: ulcerative colitis; IBD: inflammatory bowel diseases

cient of r=0.702 indicated the presence of a good positive cor-
relation.

For anemic patients in whom the iron, TFs, and ferritin reports
were available, data is further analyzed for the distribution of
the anemia type. Out of the 548 anemic patients, only 201 pa-
tients fulfilled the criteria of full anemia work up while the re-
maining 347 anemic IBD patients did not have records of the
necessary essential anemia work-up tests.

Out of the 201 anemic patients who underwent full anemia
work-up, IDA was diagnosed in 59.7% (n: 120) of patients di-
agnosed with IDA. There were 10 patients (4.9%) described as
having ACD and 29 patients (14.4%) as having ACD with ab-
solute ID. These patients’ characteristics and laboratory values
are shown in Table 1, and the frequencies of anemic types are
shown in Table 2.

Folic acid levels were found to be below the laboratory cut-off
point for only one patient in the UC group and three patients in
the CD group. Out of the 566 UC patients 36 (6.4%) and out of
375 CD patients 53 (14.1%) had low vitamin B, levels (p=0.01
significant). Thus, the incidence rate of vitamin B, deficiency
in our 18-year IBD cohort was calculated as 16.80 per 1,000
patient-years.

DISCUSSION

The incidence of IBD in a Turkish population from the referral
center was reported to be 4.4/100,000 and 2.2/100,000 for UC
and CD, respectively (13). The IBD incidence is lower than that
in North and West Europe but close to that reported in the
Middle East and Asia. However, IBD has been more frequently
encountered in Turkey in recent years, and insufficient studies
have been performed regarding the epidemiology of IBD in
Turkey.
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Table 2. Frequencies of anemia and anemic types in IBD patients
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IBD all (f/m) CD (f/m) uc (f/m) p value

Total number of patients screened (n) 941 (434/507) 375 (189/186) 566 (245/321) 0.03°
Total number of patients diagnosed with anemia (n) 548 (296/252) 233 (141/92) 315 (155/160) 0.04°
Percentage of patients diagnosed with anemia out of the 58.2 (68.2/9.7) 62.1 (74.6/ 49.5) 55.7(63.3/49.8) -
total number of screened patients (%)
Full anemia work-up performed IBD patients (n) 201 (115/86) 88 (54/34) 113 (61/52) -

IDA (n) 120 (75/45) 47 (32/15) 73 (43/30) 0.10

(%) 59.7 534 64.6

ACD (n) 10 (5/5) 5(2/3) 5@3/2) 0.65

(%) 49 57 44

ACD+ID (n) 29 (16/13) 21(13/8) 8(3/5) 0.01°

(%) 144 239 7.1

TFs >20% (n) 42 (19/23) 15 (7/8) 27(12/15)0.23

(%) 209 17.0 239

bp<0.05

CD: Crohn's disease; UC: ulcerative colitis; IBD: inflammatory bowel diseases; f: female; m: male; IDA: iron deficiency anemia; ACD: anemia of chronic disease; ACD + ID: anemia of
chronic disease with absolute iron deficiency; TFs >20%: patients with transferrin saturation greater than 20%

The prevalence of anemia in IBD patients has been reported to
range from 6%, equal to the prevalence of anemia in the normal
population of Sweden, to 74% in actively hospitalized patients
(8,9). This wide variation is most likely due to differences in the
definition of anemia, the study populations (hospitalized pa-
tients vs. out-patients), and health systems between countries.

In a meta-analysis from six studies, including 2,192 patients
from European countries, the overall prevalence of anemia in
patients with IBD was reported as 24%, and more than half of
anemic patients (57%) were classified as having IDA. The preva-
lence of anemia in patients with IBD was relatively comparable
in Germany, Norway, Spain, Sweden, and Switzerland (range,
18%-25%) (14).

However, little is known regarding the incidence rate of anemia
over time in IBD cohorts. The incidence rate is defined as the
number of new patients or cases per population at risk in a given
time period. If the sum of the patient-time of the population at
risk is taken as the denominator, then this is referred to as the
patient-time incidence rate or incidence density rate (15). Theo-
retically, a study from an IBD patient cohort reporting the inci-
dence rate may express the effect of anemia better than reports
obtained from cross-sectional designed studies. Cross-sectional
studies provide a picture of a specific time point but cannot give
results over a time period; thus, it is difficult to estimate the fre-
quency of new cases of anemia due to different causes.

To the best of our knowledge, this is the first study to deter-
mine the incidence rate of anemia in a long-term patient co-
hort. This study was performed in a cohort of Turkish patients
with IBD treated at a specialized tertiary referral center in the
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Western part of Turkey. We found that nearly two-thirds (58.2%)
of our IBD patients had experienced an anemic episode at
least once during their clinical follow-up period. A high cor-
relation coefficient of Pearson’s r=0.702 was found between
the duration of the IBD disease and the presence of anemia.
This result indicates that the cumulative diagnosis of anemia
increases with IBD disease duration. Thus, the higher rate of
anemia identified in our cohort is likely due to this cumulative
phenomenon when compared to cross-sectional prevalence
studies from many other European countries (16-20). However,
this increased rate of anemia may also be due to other factors;
forinstance, some of our patients were referrals and, thus, more
complicated patients gathered in our cohort. The higher ane-
mia frequency in patients treated at university hospitals may
also be related to the higher proportion of IBD patients with ac-
tive and/or severe disease at university hospitals. Lastly, some
differences in anemia frequency between different IBD centers
may be attributed to different health systems operating in dif-
ferent countries; for example, the prevalence of anemia in Ital-
ian and Greek IBD patients was found to be higher than that in
other Northern European countries (17,18).

We found the rate of anemia to be slightly higher in patients
with CD than in those with UC (62.1% vs. 55.7%, p=0.004). This
finding is consistent with results obtained in a recent meta-
analysis from Europe (14). It is well known that chronic intes-
tinal blood loss via the ulcerated mucosal surface and reten-
tion of iron in the reticulo-endothelial system causes anemia in
both disease entities. Moreover, patients with CD in the upper
gastrointestinal region have the potential risk of reduced iron
absorption, resulting in iron-deficiency anemia, potentially ac-
counting for this difference (8).
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One weakness of this study is that the observational data were
collected from patient laboratory records retrospectively; thus,
a structured appraisal of disease activity using activity indices
was not possible. As a result, it was difficult to evaluate if the
presence of anemia was associated with disease activity. Rela-
tionship between anemia and immune-suppressive treatment
was not evaluated. Ideally, it would have been better if we had
collected data related to the history of drug usage, disease-re-
lated surgery, and accompanying diseases (i.e,, celiac disease),
which may all affect the anemic status. Studying prospective
cohorts to determine the cumulative prevalence of anemia will
not be easy and cheap but it should be considered for future
studies, particularly in tertiary focused IBD centers.

One other important weakness of our retrospective study was
the low ratio of patients who had fulfilled the rigid criteria of
having a full anemia work-up performed within one week of
finding the lowest Hb value. Only 36.7% of all anemic patients
(201/548) had fulfilled this rigid endpoint. However, most of
the other patients had reports of anemia work-ups, although
they were not within one week or lacked at least one of the
three essential tests—serum iron, TFs, and ferritin.

Although only one-third of all anemic patients in our cohort
(201/548) fulfilled these criteria, the results of these 201 ane-
mic patients demonstrate that ACD+ID was more frequent in
the CD patient group than in the UC group (23.9% vs. 7.1%,
p=0.01). However, although not statistically significant, IDA was
more frequent in the UC patient group than in the CD group
(64.6% vs. 53.4%, p=0.10). Our results confirmed the conclu-
sions obtained from a recent meta-analysis, indicating that
anemia was more prevalent in CD than in UC. We also con-
firmed that ACD was more common in CD and IDA was more
common in UC (14).

In conclusion, to the best of our knowledge, this is the first
study to report the incidence rate of anemia (103.45 per 1,000
patient-years) using real-life data from an 18-year cohort of IBD
patients. We found that more than half (58.2%) of our IBD pa-
tients had experienced an anemic episode at least once during
their clinical follow-up period. Thus, our results suggest that
anemia expands its negative impact on IBD patients over time
and thus must be carefully screened and treated as needed.
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