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ABSTRACT

Background & Aims: Anemia is the most frequent systemic complication in inflammatory bowel diseases. It
affects the quality of life and can interact with working capacity. Our objectives were to identify the prevalence
of anemia, its main causes and its management in patients with inflammatory bowel disease from Romania.
Methods: We conducted a multicenter prospective study from March 2013 to August 2014. We enrolled 291
patients from three referral centers: 115 (39.52%) with Crohn’s disease (CD) and 176 (60.48%) with ulcerative
colitis (UC). We defined anemia according to the WHO criteria.

Results: Median age of the patients was 41 years and the median time period since diagnosis was 3 years
(0.75-7). The median activity index for UC (UCAI) was 4 and the median CD activity index (CDAI) was
96. More patients with CD were on antiTNFa therapy (p < 0.01), corticosteroids (p =0.18) or azathioprine
(p=0.05) and required surgery for their underlying disease at study enrollment (p < 0.01). Anemia was present
in 31.27% of the patients, more often in those with CD (35.65%) than with UC (28.41%) (not statistically
significant); 53.26% of the patients had iron deficiency while 4.12% had folic acid and 8.59% vitamin B12
deficiency; 9.62% of the patients had received anti-anemic therapy at inclusion in the study or in the last three
months prior to study enrollment.

Conclusions: About one in three Romanian patients with inflammatory bowel disease has anemia, which is
frequently associated with iron deficiency. About 30% of the patients with anemia are under therapy and the
most frequent route for iron supplementation is the oral one. This might contribute to the high prevalence
of iron deficiency and the low level of compliance.

Key words: anemia — iron deficiency — inflammatory bowel disease.

Abbreviations: ACD: anemia of chronic disease; CD: Crohn's disease; CDAI: Crohn's disease activity index;
CRP: C-reactive protein; ESA: erythropoiesis stimulating agents; Hb: hemoglobin; IBD: inflammatory bowel
disease; IDA: iron deficiency anemia; TfS: transferrin saturation; TNFa: tumor necrosis factor alpha; UC:
ulcerative colitis; UCAI: ulcerative colitis (Mayo) activity index.

INTRODUCTION

Inflammatory bowel diseases
(IBD) are chronic idiopathic
diseases that present with periods
of relapses and remissions
in their clinical course.
Inflammatory bowel diseases
affect only the colonic mucosa,
in ulcerative colitis (UC), or can
be characterized by transmural
inflammation and affect any part
of the gastrointestinal tract, as in
Crohn's disease (CD).

Anemia is the most frequent complication of IBD [1]. In
the presence of this complication, patients with IBD might
have a poor quality of life, a decreased feeling of wellbeing,
cognitive function and physical performance. Anemia is a
condition that can increase the duration of hospitalization
in hospitalized patients and also IBD mortality. According
to the definition of the WHO, the cutoft point for anemia
is a hemoglobin (Hb) level below 12g/dL for non-pregnant
females and below 13g/dL for males [2]. In patients with IBD,
the main causes of anemia are iron deficiency and chronic
inflammation. There are also other causes of anemia such
as hemolytic anemia, drug-induced anemia (sulfasalazin,
thiopurines, methotrexate), and vitamin B12 and folic acid
deficiency.
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MATERIAL AND METHODS

The purpose of our study was to evaluate the prevalence of
anemia and iron deficiency in an unselected group of patients
with IBD and the secondary objectives were to identify the
causes of anemia and its management in a population with
IBD from Romania.

For the purpose of this study we enrolled prospectively
between March 2013 and August 2014 patients with IBD
from three University Hospitals in Bucharest, Timisoara
and Cluj. The diagnosis of CD or UC was confirmed by the
clinical, endoscopic, radiologic and histopathological criteria
generally accepted [3]. Patients were excluded if they were
younger than 18 years, if they had a prior gastrectomy or a
history of malignancy. Pregnant women or nursing mothers
were also not included. All enrolled patients read and signed an
informed consent that was approved by the Ethics Committee
of the universities.

The classification and extension of the disease in patients
with IBD were assessed using the Montreal classification.
Crohn's disease activity was measured according to CD
activity index (CDAI). For UC we used the Mayo activity
index (UCAI).

The anemia workup included complete blood count, serum
iron and ferritin levels, transferrin saturation (TfS), serum
levels of vitamin B12 and folic acid, C-reactive protein (CRP).

Iron deficiency anemia (IDA) was diagnosed by anemia
associated with low serum iron, low serum ferritin and low
TfS. In the absence of clinical or biochemical (i.e. CRP <
5mg/L) data suggestive of disease activity we considered as iron
deficiency a serum ferritin below 30pug/L or TfS < 20%. In the
presence of chronic inflammation (CRP > 5mg/L), IDA was
diagnosed as a ferritin level < 100pg/L and/or a TS < 20%. In
active IBD, the proinflammatory cytokines and hepcidin can
alter iron metabolism by blocking the iron in the endoplasmic
reticulum, by interfering with erythropoiesis and apoptosis.
This condition, called anemia of chronic disease (ACD) [4]
was diagnosed by a ferritin level > 100ug/L and a TfS <20%
in the presence of inflammation. Ferritin level between 30 and
100ug/L is diagnostic for the combination of IDA and ACD, a
condition termed mixed anemia.

Data collection and statistical analysis

To test the differences between groups for qualitative data,
chi square test and Fisher exact test were used. Differences
between the two independent groups of quantitative data
were tested with the Wilcoxon rank sum test for non
normally distributed data. Differences between more than two
independent groups of quantitative data were tested with the
Kruskal Wallis test for non normally distributed data, followed
by Tukey Kramer post hoc tests for pairwise comparisons. Data
was assessed for normality using quantile-quantile plots, strip
charts, histograms and Saphiro-Wilk test. For all tests the two
tail p value was used [5].

RESULTS

We found that among IBD patients, more had CD in
the south (Bucharest) and eastern (Timisoara) region of the
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Table I. Characteristics of the studied patients with inflammatory bowel
disease

All Gastroenterology department
Patients - g, harest Cluj  Timisoara p-value
n (%)
IBD 291 101 85 105
(34.71) (29.21) (36.08)
CD (%) 115 55 19 41 <0.01
(39.52)  (54.46)  (22.35)  (39.05)
UC (%) 176 46 66 64 <0.01
(60.48) (45.54) (77.65) (60.95)
Sex (F) 124 39 37 48 0.58
(42.61)  (38.61)  (43.53)  (45.71)
Years with IBD 3 4 2 3 <0.01
mean (range) [0.75-6] [2-7] [1-4] [0.75-6]
Age (yrs) 41 39 41 43 0.7
mean (range) [28-55] [28-55] [32-51] [31-55]

IBD: inflammatory bowel disease; CD: Crohn’s disease; UC: ulcerative
colitis

country, as opposed to UC that was more often diagnosed
in the western region (Cluj) (Table I). The severity scores
showed that the majority of our population with IBD was in
remission or with a mild flair of activity at study enrollment
(i.e. CDAI <150). We noted a tendency for increased use
of immunosupressors and anti TNFa in patients with CD
as opposed to patients with UC that received more often
5-aminosalicylic acid therapy (Table II). After a median time of
3 years from the diagnosis, more than 10% of the patients with
CD underwent at least one surgical intervention for fistulae or
strictures (Table II).

Although the median Hb level in our group of patients
was normal (i.e. 13.3g/dl), the median values for ferritin
and TfS indicate a trend towards iron deficiency in the study
population, which highlights the importance of a complete
periodic anemia workup in patients with IBD (Table III) [6].

The overall prevalence of anemia was 31.3%, similar among
patients with CD and UC; 53.3% of the population with IBD
had iron deficiency. Anemia of chronic disease, anemia due to
vitamin B12 and folic acid deficiency, and mixed anemia were
rare (Tables III, IV).

Less than 10% of the studied patients and about 30% of the
anemic patients received treatment. The most common route
of iron supplementation was oral, followed by intravenous iron
and blood transfusions. Twenty patients (7%) received blood
transfusions to correct anemia before/at study enrollment
(Table V). We did not follow up these patients.

DISCUSSION

The presence of anemia affects patients’ quality of life and
interferes with their working capacity. Our study demonstrates
the magnitude of anemia prevalence in a population with IBD
from Romania. To our knowledge, this is the first multicenter
study that shows the most important causes of anemia and
the therapeutic strategies used to control this complication
in our country.

The prevalence of anemia in our patients was 31%. This
prevalence is slightly higher than that published recently in a
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Table II. Inflammatory bowel disease phenotype, severity and type of treatment in our patiens

IBD patients Crohn’s disease ~ Ulcerative colitis P-value
n (%) 115 (39.52) 176 (60.48)
Sex Female, n (%) 49 (42.61) 75 (42.61) 0.9
Years with IBD, median [IQR] 3[1-6] 3[1-6] 0.5
Vienna classification for CD
Age at diagnosis n (%) Al: 36 (31.3)
A2: 64 (55.65)
A3:15(13.04) -
Behavior CD, n (%) B1: 76 (66.09)
B2: 24 (20.87)
B3: 15 (13.04) -
CD localization, n (%) L1:21(18.26)
L2: 56 (48.7)
13:37 (32.17) -
L4:1(0.87)
Montreal classification for UC, n (%) - E0:1(0.57)
El: 42 (24)
E2: 79 (45.14)
E3:52(29.71)
No data: 2 (1.14)
Severity
UCAI median [IQR] - 4.00 [2.00, 5.00]
CDAL median [IQR] 96 [51, 145]
Treatment
Azathioprine, n (%) 38 (34.86) 41 (24.12) 0.05
Surgery, n (%) 9(10.84) 3(1.76) <0.01
Corticosteroid, n (%) 33 (30.84) 40 (23.53) 0.18
Anti TNFa, n (%) 60 (52.63) 24 (14.04) <0.01
Other immunosuppressive therapy, n (%) 2 (1.87) 2(1.18) 0.64
5-aminosalicylic acid, n (%) 47 (42.73) 155 (90.12) <0.01

CD: Crohn’s disease; UC: ulcerative disease; UCALI: ulcerative colitis (Mayo) activity index; CDAI: Crohn’s

disease activity index

meta-analysis by Filmann et al: 24% of 2,192 European patients
with IBD had anemia [7]. Other studies show that up to 68%
of inpatients with IBD had anemia [8, 9]. The differences
between the prevalence of anemia in IBD depend strongly
on the studied population; for example, in the study of Bager
et al, the study population consisted only of outpatients with
IBD and anemia prevalence was found to be 19% [10]. Anemia
reappears in more than 50% of patients with IBD after one
year [11] and this complication is traditionally considered to
be directly correlated with the active flairs of the underlying
disease. Sometimes, IBD is diagnosed only when the first
symptoms of anemia occur.

In our study, there was a higher prevalence of the
inflammatory syndrome (i.e. CRP > 5 mg/L) in patients with
CD as opposed to patients with UC (p < 0.01) (Table III). This
data is in accordance with a study which demonstrates an
association between active IBD, especially CD, and high CRP
levels in 40-80% of patients [12]. However, this data does not
translate into a significantly higher prevalence of anemia in
CD as opposed to UC (p=0.19) (Table III).

In the group of patients with anemia, 78% had iron
deficiency and 8.8% had ACD. In individuals with IBD these
two conditions commonly overlap. It is well known that blood
loss in the bowel, systemic iron sequestration and reduced iron
absorption secondary to gut inflammation lead to a negative
iron balance in IBD. Also the release of interleukin 6 increases
the hepatic synthesis of hepcidin which leads to the retention
of iron in the reticulo-endothelial system and potentially to a
reduced duodenal absorbtion. Our results show that in 15.4%
of the patients with anemia, IDA and ACD overlap.

Anemia therapy should be taken into consideration for
every patient with a hemoglobin level below normal [13, 14]
and iron substitution is recommended for every anemic patient
who has iron deficiency [15-17]. It is known that treating only
the underlying disease is not enough to corect the Hb levels
[18].

Normally, about 10% of the oral iron is absorbed from the
gut and the unabsorbed iron can lead to bloating, abdominal
pain, nausea or diarrhea. In the presence of chronic bowel
inflammation, activated T lymphocytes diminish even more
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Table III. Prevalence of anemia and iron deficiency in our patients with inflammatory bowel disease

All patients Crohn’s disease Ulcerative colitis P-value
CD/UC
291 (100) 115 (39.52) 176 (60.48)
Sex (Female/Male), n (%) 124 (42.61) /167 (57.39) 49 (42.61) / 66 (57.39) 75 (42.61) / 101 (57.39) 0.9
Hemoglobin (g/dL), median [IQR] 13.3[11.8 - 14.5] 13.3[11.7 - 14.3] 13.55 [12 - 14.8] 0.13
Ferritin (ng/mL), median [IQR] 68.6 [25.40 - 149.05] 76.2 [25.35 - 156] 59.19 [26.45 - 142.62] 0.67
Anemia, n (%) 91 (31.27) 41 (35.65) 50 (28.41) 0.19
Inflammation (CRP > 5 mg/L), n (%) 56 (19.24) 31 (26.96) 25 (14.2) <0.01
Transferrin saturation, median [IQR] 18 [12 - 25.85] 17.59 [10 - 23.19] 19 [13 - 26.58] 0.1
Iron deficiency anemia, n (%) 71 (24.4) 29 (25.22) 42 (23.86) 0.79
Anemia with folic acid deficiency, n (%) 5(1.72) 3(2.61) 2 (1.14) 0.39
Anemia with vitamin B12 deficiency, n (%) 8 (2.75) 6 (5.22) 2(1.14) 0.06
Iron deficiency anemia (IDA), n (%) 155 (53.26) 60 (52.17) 95 (53.98) 0.76
Iron deficiency without anemia, n (%) 36 (12.37) 15 (13.04) 21 (11.93) 0.78
Anemia of chronic disease (ACD), (%) 8 (2.75) 4(3.48) 4(2.27) 0.72
Mixed anemia (IDA+ACD) n (%) 14 (4.81) 9(7.83) 5(2.84) 0.11
Folic acid deficiency (< 4.6 ng/ml), n (%) 12 (4.12) 6(5.22) 6(3.41) 0.55
Vitamin B12 deficiency (< 191 pg/ml), n (%) 25 (8.59) 15 (13.04) 10 (5.68) 0.03
Table IV. Causes of anemia in IBD patients substitution is recommended for patients that require rapid
Patients CD uc p value hemoglobin correction, for cases of severe anemia and for
with anemia Cb/UC those that are taking erythropoiesis stimulating agents (ESA).
91(100)  41(45.05) 50 (54.95) Blood transfusions may increase the risk for arterial and
Inflammation, 35(38.46) 20 (48.78) 15 (30) 0.07 venous thromboembolic events [21], a risk that is already
n (%) higher than in the general population because of the chronic
Iron deficiency, 71(78.02) 29 (70.73) 42 (84) 0.13 inflammatory process and the activated cytokines. Transfusions
n (%) can also lead to immunomodulation and infections [22-24].
Mixed anemia, 14 (15.38) 9 (21.95) 5(10) 0.15 All these possible adverse events make blood transfusions the
n (%) last resort, namely for severe anemia and for the acute forms
ACD, n (%) 8 (8.79) 4(9.76) 4(8) 1 with hemodynamic instability.
Folic acid 5 (5.49) 3(7.32) 2 (4) 0.65 In our population with IBD, only 6.9% of the patients
deficiency, n (%) followed some therapy of anemia at enrollment in the study.
Vitamin B12 8 (8.79) 6 (14.63) 2 (4) 0.13 However, we did not perform a follow-up after study enrollment

deficiency, n (%)

CD: Crohn’s disease; UC: ulcerative colitis; ACD: anemia of chronic disease

oral iron absorption. Furthermore, less than half of the patients
with IBD that receive oral iron supplementation tolerate the
entire dose that is necessary to restore their iron deposits
and normalize hemoglobin levels [19, 20]. Intravenous iron

to identify anemia management changes after complete anemia
workup results, which will be adressed in a future longitudinal
study. We observed that the primary form of iron substitution
in our patients was oral substitution (25.9%), followed by
intravenous iron (17.9%) and blood transfusions (7.14%); ESA
(1.1%) were rarelly used to correct hemoglobin levels and iron
deficiency. These results are somewhat inconsistent with the

Table V. Type of therapy in the patients with inflammatory bowel disease and anemia

All patients ~ CD ucC P-value
n (%) CD/UC
291 (100) 115 (39.52) 176 (60.48)
Currently or in the last 3 months 28 (9.62) 14 (12.17) 14 (7.95) 0.23
on antianemic therapy
Currently on antianemic 20 (6.87) 10 (8.7) 10 (5.68) 0.32
treatment
ESA in the past 3(1.09) 2(1.89) 1(0.59) 0.56
I.V.iron in the past 50 (17.86) 25(23.15) 25 (14.53) 0.07
Oral iron in the past 72 (25.9) 37 (34.58) 35 (20.47) <0.01
Blood transfusions in the past 20 (7.14) 7 (6.48) 13 (7.56) 0.73

ESA: erythropoiesis stimulating agents; CD: Crohn’s disease; UC: ulcerative colitis;
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European guidelines recommendations and the data in the
medical literature [16].

One of the limitations of this study is the fact that we
have not assessed the relationships among disease activity,
CRP level and anemia. Another limitation is the fact that
the studied group of patients with IBD was evaluated only in
university departments of gastroenterology and the prevalence
of anemia might not correctly reflect the true burden of anemia
in the general population with IBD. Thus, our data should be
interpreted in the appropriate context. Finally, we appreciate
that future research in longitudinal studies is required to
examine the impact of more aggressive and rapid management
of IBD and IBD complications.

CONCLUSIONS

One in three patients with IBD that addressed our
medical centers had anemia and the primary cause of it was
iron deficiency. The management of these patients has been
insuflicient, based often on oral iron supplements and blood
transfusions, a good reason to decide it is time to improve
follow-up and treatment of this complication in our patients
with IBD.
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