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Abstract

AIM

To specify the type and prevalence of anemia along
with a treatment approach for inflammatory bowel
disease (IBD).

METHODS

We conducted a retrospective study on 465 patients
who were diagnosed with IBD and followed up at our
hospital from June 2015 to June 2016 [male: 254,
female: 211; average age: 47 £ 14.4; Crohn’s disease
(CD): 257, Ulcerative Colitis (UC): 208]. Epidemiological
and clinical data, such as sex, age, age of diagnosis,
type of IBD, disease extension, disease behavior and
duration, treatments for IBD and anemia, and surgical
history were obtained for each patient. Per World
Health Organization guidelines, anemia was diagnosed
for males if hemoglobin values were less than 13 g/dL
and for females if hemoglobin values were less than 12
g/dL.

RESULTS

We determined that 51.6% of the patients had anemia,
which was more frequent in women then men (64%
vs 41.3%, P < 0.001). Anemia frequency was higher
in CD cases (57.6%) than in UC cases (44.2%) (P =
0.004). CD involvements were as follows: 48.2% in
ileal involvement, 19% in colonic involvement, and
32.8% in ileocolonic involvement. Furthermore, 27.5%
of UC patients had proctitis (E1) involvement, 41% of
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them had involvement in left colitis (E2), and 31.5%
had pancolitis involvement. There was no significant
relationship between anemia frequency and duration
of disease (P = 0.55). Iron deficiency anemia (IDA)
was the most common type of anemia in this cohort.
Moreover, because anemia parameters have not been
evaluated during follow-up of 15.3% of patients, the
etiology of anemia has not been clarified. Fifty percent
of patients with anemia received treatment. Twenty-
three percent of IDA patients had oral iron intake and
forty-one percent of IDA patients had parenteral iron
treatment. Fifty-three percent of patients who were
suffering from megaloblastic anemia received Biz/folic
acid treatment.

CONCLUSION

We found out that almost half of all IBD patients
(51.6%) had anemia, the most frequent of which was
IDA. Almost half of these patients received treatment.
We should increase the treatment rate in our IBD
patients that have anemia.

Key words: Anemia; Inflammatory bowel disease;
Anemia of iron deficiency

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: We conducted a retrospective study on 465
patients, who were diagnosed with inflammatory bowel
disease (IBD). We determined that 51.6% of patients
had anemia, which was more frequent in women then
men. Anemia frequency was higher in Crohn’s disease
cases than in ulcerative colitis cases. No relation has
been found between the presence of anemia and
disease duration. Iron deficiency anemia was the most
common type of anemia. The factors that are related
to anemia among IBD patients are being female, drug
therapy (corticosteroids, AZA/MTX, Anti-TNF), and high
C-reactive protein levels. Fifty percent of patients with
anemia received treatment.

Bengi G, Keyvan H, Durmaz SB, Akpinar H. Frequency, types
and treatment of anemia in Turkish patients with inflammatory
bowel disease. World J Gastroenterol 2018; 24(36): 4186-4196
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v24/i36/4186.htm DOI: http://dx.doi.org/10.3748/wjg.v24.
136.4186

INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic idiopathic
disease with a relapsing and remitting course. There
are two major types of IBD, including Crohn’s disease
(CD) and ulcerative colitis (UC). The most common
extraintestinal finding seen in IBD patients is anemia,
which decreases both the quality of life and the ability
to work. Fatigue and weakness are the most common
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complaints reported in IBD-related anemia. Moreover,
IBD-related anemia has been associated with frequent
hospitalizations, late hospital discharge, increased
health expenditures, co-morbidity for other diseases
[e.g., transfusion-related Hepatitis C virus (HCV), etc.],
and most importantly, a significant increase in the risk
of mortality™.

The prevalence of anemia is higher in IBD patients
than in the general population, and ranges between 6%
and 74%"), According to a review of 22 articles'”, the
mean prevalence of anemia among IBD patients is 17%
(95%CI: 16-18). In a meta-analysis', the prevalence
of anemia in 2192 IBD patients was reported as 24%
(27% in CD patients and 21% in UC patients). A recent
study by Koutroubakis et a* including 1821 patients
(1077 CD, 744 UC) reported the prevalence of anemia
as 50.1% (CD: 53.3%, UC: 44.7%). The first study to
report on the incidence of anemia in Turkish patients
with IBD reported that 58.2% of 941 patients (62.1%
of 375 CD patients and 55.7% of 566 UC patients)
had anemia at least once during an 18-year follow-up
period™®.

The most common causes of anemia in IBD are iron
deficiency anemia (IDA) and chronic disease anemia
(CDA)®™1, Other causes of anemia in IBD include
macrocytic anemias (such as vitamin Bi2 deficiency
and/or folate deficiency), hemolytic anemia, and drug-
related bone marrow suppression.

Although IBD-related anemia has a relatively high
prevalence, its diagnosis and treatment is generally
overlooked. Iron therapy is recommended for all patients
with IDA-related IBD, and the treatment should aim
to return the patient to normal hemoglobin levels and
provide adequate iron storage!'!l. Recently, intravenous
iron therapy has been recommended for the treatment
of IDA-related IBD™?. This is because intravenous iron
treatment exerts its effects quickly, particularly among
those who have active disease, have been intolerant to
previous oral iron therapy, have severe anemia (Hb < 10
g/dL), and require erythropoiesis-stimulating agents"?’.

The current study aimed to determine the frequency
and types of anemia in IBD patients, to determine the
relationship between anemia and disease characteristics,
and to determine the most effective treatment approach.

MATERIALS AND METHODS

Study design and data collection

Patients: This study retrospectively evaluated 465 patients
who were diagnosed with IBD and followed-up between
June 2015 and June 2016 in the Gastroenterology/IBD
outpatient clinic or ward of Dokuz Eylil University, Medical
Faculty Hospital.

The IBD diagnoses were made in accordance with
the new European Crohn’s and Colitis Organization
(ECCO) guidelines, and were confirmed according to
standard clinical, endoscopic, histologic, and radiological
criteria™**!, In order to obtain epidemiological and
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Table 1 Types of anemia according to iron parameters

Ferritin (ng/mL)

Transferrin saturation (%) CRP (5 mg/L)

IDA <30
CDA >100
Mixed anemia (IDA + CDA) > 30 and < 100

<20 -
<20 >5
<20

IDA: Iron deficiency anemia; CDA: Chronic disease anemia; CRP: C reactive protein.

clinical data, the following data were recorded for each
patient: sex, age, age at diagnosis, type of IBD, disease
extension, disease behavior and duration, treatments
for IBD and anemia, and surgical history. Patients were
excluded from this study if they had indeterminate
colitis, were pregnant, were monitored for less than one
year, or had diseases such as chronic renal insufficiency,
gastrectomy, hematological diseases, etc. Demographic
and clinical data as well as endoscopic activities were
obtained from hospital records.

Definition of anemia: We used the World Health
Organization guidelines to diagnose anemia in our IBD
patients. Males were diagnosed with anemia if they had
hemoglobin values less than 13 g/dL, and females were
diagnosed if they had hemoglobin values less than 12
g/dL™®, Severe anemia was defined as having Hb values
below 10 g/dL for both sexes. We evaluated the lowest
hemoglobin levels of each patient during follow-up, as
well as iron levels and other anemia parameters. The
following were obtained from each patient’s laboratory
records: hemoglobin, hematocrit, mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH),
mean corpuscular hemoglobin concentration (MCHC),
serum ferritin, serum iron level, transferrin saturation
(TS), serum iron binding capacity (SIBC), folic acid,
vitamin B2, CRP, and albumin.

Three main classifications of anemia were selected
in accordance with the European consensus on anemia
in IBD, including IDA, CDA, and mixed anemia™” (Table
1). Aside from these, other causes of anemia were
determined by examining the peripheral smear, and in
cases with suspected macrocytic anemia, vitamin B:2 and
folic acid levels were evaluated. Additionally, medications
that may cause macrocytic anemia (i.e., thiopurines and
sulfasalazine) were also taken into account. In cases
with suspected hemolytic anemia, reticulocyte ratio and
haptoglobulin levels were evaluated.

Statistical analysis

In our current study, variables indicated by census are
presented as percentage distributions, and variables
indicated by measurements are presented as means
and standard deviations. In univariate analyses, Chi
Square and Fisher’s exact test were used to compare the
variables indicated by census. The variables indicated
by measurement were compared by Student’s t-test.
The logistic regression model was used in multivariate
analysis. Values of P < 0.05 were considered significant.
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All analyses were made using the Statistical package
for the Social Sciences (SPSS) (version 22.0; SPSS Inc.,
Chicago, IL, United States).

Ethical considerations

This study was approved by Dokuz Eylil University
School of Medicine’s non-invasive clinical research ethics
committee (15.06.2017 3387-GOA). Patient information
was kept confidential, and the study was conducted
according to the Helsinki declaration.

RESULTS

Patient characteristics

This study included the data from 465 IBD patients [254
male (54.6%) and 211 female (45.4%)] who were
newly diagnosed or were being followed-up with in
our hospital. Of these patients, 55.3% were diagnosed
with CD and 44.7% with UC. The mean age at IBD
diagnosis was 40.2 + 13.9 years (39.8 £ 13.7 years
in CD patients, 40.7 £ 14.6 years in UC patients, P
= 0.46). The patient characteristics are presented in
Table 2. There was no significant difference between
mean disease duration of CD (6.45 years) and UC (7.36
years) (P = 0.07).

Among patients with CD, 48.2% had ileal involve-
ment (L1), 19% had colonic involvement (L2), and
32.8% had ileocolonic involvement (L3). Isolated upper
GI involvement (L4) was not observed in any of the
patients. In terms of CD behavior, 60.9% of patients
had inflammatory type CD (B1), 16.5% had structuring
type CD (B2), and 22.6% had penetrating type CD (B3).

In patients with UC, 27.5% had proctitis involvement
(E1), 41% had left colitis involvement (E2), and 31.5%
had pancolitis involvement (Table 2).

Frequency and type of anemia among IBD patients

In our current study, 51.6% (n = 240) of the patients
had anemia. Anemia frequency was higher in CD
(57.6%) than in UC (44.2%) (P = 0.004). The mean
hemoglobin concentration was 12.3 g/dL in IBD
patients, and was significantly lower in those with CD
(12.1 g/dL) than in those with UC (12.5 g/dL) (P = 0.03).
The frequency of anemia and hematological profiles at
the time of IBD diagnosis is shown in Table 3.

Anemia was more common among women than
men (64% vs 41.3%, P < 0.001) (Table 4). Severe
anemia (Hb < 10 g/dL) was observed in 21.6% of
patients with CD and 9.8% of patients with UC (P
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Table 2 Demographic data of inflammatory bowel disease patients 7 (%)

IBD overall Crohn’s disease Ulcerative colitis P value

n 465 257 (55.3) 208 (44.7)
Age (yr) mean (SD; range) 47.1 (14.3; 18-83) 46.2 (13.4; 17-78) 48 (15.3; 12-83) 0.183
Sex (male/female) 254 (54.6)/211 (45.4) 153 (59.5)/104 (40.5) 101 (48.6)/107 (51.4) 0.019
Disease characteristics
Age at diagnosis (yr) 40.2 40.7 0.46
Location of the disease

L1 122 (48.2)

L2 48 (19)

L3 83 (32.8)

L4
Disease behavior

B1 148 (60.9)

B2 40 (16.5)

B3 55 (22.6)
Disease extension

E1l 49 (27.5)

E2 73 (41)

E3 56 (31.5)
Drugs
SZP/5-ASA 360 (77.4) 171 (66.5) 189 (90.6) <0.001
Corticosteroids 55 (11.8) 30 (11.7) 25 (12) 0.90
Budenoside 17 (3.7) 15 (5.8) 2(1) 0.005
AZA / MTX 200 (43) 155 (60.3) 45 (21.6) <0.001
IFX/ ADA 81 (17.4) 72 (28) 9 (4.3) <0.001
Antibiotic 92 (19.8) 68 (26.5) 24 (11.5) <0.001
Surgery 70 (15.1) 60 (23.3) 10 (4.8) <0.001

IBD: Inflammatory bowel disease; L: Disease location (for Crohn’s disease); L1: Ileal disease; L2: Colonic disease; L3: Ileocolonic disease; L4: Upper

gastrointestinal tract disease; B: Disease behavior (for Crohn’s disease); B1: Inflammatory disease; B2: Stricturing disease; B3: Penetrating disease; E:

Disease extension (for ulcerative colitis); E1: Ulcerative proctitis; E2: Left-sided ulcerative colitis; E3: Extensive disease; SZP: Sulphasalazinep; 5-ASA:
5-aminosalicyclate; AZA: Azathiopurine; MTX: Methotrexate; IFX: Infliximab; ADA: Adalimumab.

Table 3 Prevalence of anemia and hematological profile at the time of diagnosis in patients with inflammatory bowel disease 7 (%)

IBD overall Crohn’s disease Ulcerative colitis P value

Anemia 240 (51.6) 148 (57.6) 92 (44.2) 0.005
Severe anemia 64 (16.4) 47 (21.6) 17 (9.8) 0.002
Hemoglobin (g/dL) mean (SD; range) 12.3 (2.1; 5.3-17.9) 12.1 (2.2; 5.3-16.8) 12.5(1.9;7.1-17.9) 0.03
Hematocrit (%) mean (SD; range) 37.41 (6.1; 10-53) 36.8 (6.6; 10-52) 38.16 (5.3; 22-53) 0.02
MCV (fL) mean (SD; range) 84.54 (7.7, 57-112) 84.75 (8.3; 58-112) 84.28 (7; 57-100) 0.46
Iron (ug/dL) mean (SD; range) 43.76 (30.3; 4-160) 43.26 (30.4; 4-126) 44.5 (30; 4-160) 0.73
Ferritin (ng/dL) mean (SD; range) 40.3 (74; 2-754) 48.96 (91; 2-754) 27.26 (37; 2-167) 0.01
TS (%) mean (SD; range) 15.35 (13; 2-100) 15.14 (12.7; 2-100) 15.67 (12; 2-92) 0.9

CRP (mg/L) mean (SD; range) 13 (29; 1-289) 17.1 (32.8; 0-289) 7.9 (7.93;1-242) 0.001
Albumin mean (SD; range) 4.2 (0.4;1.9-5.0) 4.1 (0.4;1.9-4.9) 4.1 (0.4; 2.0-5.0) 0.17

MCV: Mean corpuscular volume; TS: Transferrin saturation; CRP: C reactive protein.

= 0.002). No relationship was found between the
presence of anemia and disease duration (P = 0.55).

IDA was the most common type of anemia (29.9%).
The frequencies of CDA and mixed anemia (IDA +
CDA) were 8% and 3.4%, respectively. In addition,
vitamin B1z/folic acid deficiency anemia was observed in
14% of the patients (Figure 1). Moreover, since anemia
parameters were not evaluated during the follow-up of
15.3% of our IBD patients, the etiology of anemia was
not clarified in these patients.

Factors related to anemia among IBD patients
Results of the current study indicate that anemia in IBD
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patients is more common among women than men,
regardless of disease type or age. While elevated CRP
levels (> 5 mg/L) are indicative of active disease, CD and
UC patients with CRP levels > 5 mg/L had significantly
higher rates of anemia compared to those with lower
levels of CRP (70.4% vs 45.8% for CD patients, P < 0.001,
and 54.7% vs 36.8% for UC patients, P = 0.006). The
factors related to anemia in IBD are summarized in Table
5. Data from this study indicate that disease type and
duration do not have a significant effect on the frequency
of anemia in CD.

Corticosteroid users had a higher frequency of
anemia than non-users (80% vs 47.8%, P < 0.001).
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Table 4 Evaluation of disease characteristics according to types of anemia in inflammatory bowel disease 7 (%)

Anemia IDA CDA Mixed anemia B12/Folic acid anemia Other anemia

Sex

M 105 (41.3) 48 (18.9) 18 (7.1) 8(3.8) 34 (13.4) 35 (13.8)

F 135 (64) 91 (43.1) 19 (9) 8(3.1) 31 (14.6) 36 (17.1)

P value <0.001 <0.001 0.44 0.7 0.6 0.32
Disease duration (yr)

A+ 6.6 6.7 6.1 59 59 6.8

A- 7.1 6.9 6.9 6.9 7 6.9

P value 0.55 0.45 0.31 0.14 0.36
Disease type

CD 148 (57.6) 84 (32.7) 31 (12.1) 13 (5.1) 50 (19.4) 39 (15.2)

ucC 92 (44.2) 55 (26.4) 6(2.9) 3(1.4) 15 (7.2) 32 (15.4)

P value 0.004 0.14 <0.001 0.03 0.001 0.95
Disease localization

L1 66 (54.1) 34 (27.9) 13 (10.7) 5(4.1) 25 (20.5) 19 (15.6)

L2 29 (60.4) 17 (35.4) 8 (16.7) 1(1) 3(6.3) 9 (18.8)

L3 50 (60.2) 31 (37.3) 9 (13.8) 6(7.2) 22 (26.5) 10 (12)

P value 0.6 0.32 0.51 0.02 0.56
Disease behavior

Bl 90 (60.8) 53 (35.8) 18 (12.2) 8 (5.4) 23 (15.6) 25 (16.9)

B2 27 (67.5) 12 (30) 5 (12.5) 1(2.5) 14 (35) 6 (15)

B3 26 (47.3) 16 (29.1) 8 (14.5) 4(7.3) 12 (21.8) 6 (10.9)

P value 0.1 0.59 0.9 0.02 0.57
Disease extension

E1 16 (32.7) 6(12.2) 1(2) 0 2 (4.1) 9 (18.4)

E2 32 (48.8) 19 (26) 2(27) 2(2.7) 6(8.2) 12 (16.4)

E3 35 (62.5) 26 (46.4) 3(5.4) 1(1.8) 6 (10.7) 6 (10.7)

P value 0.008 <0.001 0.51
Corticosteroid use

+ 44 (80) 28 (50.9) 10 (18.2) 4(7.3) 15 (27.3) 10 (18.2)

None 196 (47.8) 111 (27.1) 27 (6.6) 12 (2.9) 50 (12.2) 61 (14.9)

P value <0.001 <0.001 0.003 0.097 0.003 0.52
AZA/MTX use

+ 129 (64.5) 73 (36.5) 25 (12.5) 11 (5.5) 45 (22.5) 36 (18)

None 111 (41.9) 66 (24.5) 12 (4.5) 5(1.9) 20 (7.5) 35(13.2)

P value <0.001 0.007 0.002 0.03 <0.001 0.15
Anti-TNF use

+ 56 (69.1) 38 (46.9) 13 (16) 7 (8.6) 21 (26) 11 (13.6)

None 184 (47.9) 101 (26.3) 24 (6.3) 9(2.3) 44 (11.5) 60 (15.6)

P value 0.001 <0.001 0.003 0.01 0.002 0.64
Surgery

+ 44 (62.9) 23 (32.9) 11 (15.7) 5(7.19) 15 (21.4) 14 (20)

None 196 (49.6) 116 (29.4) 26 (6.6) 11 (2.8) 50 (12.6) 57 (14.4)

P value 0.041 0.55 0.009 0.07 0.55 0.23
CRP (mg/L)

<5 109 (41.3) 70 (26.5) 7 (2.7) 3(1.1) 31 (11.8) 29 (11)

>5 120 (65.6) 63 (34.4) 29 (15.8) 12 (6.6) 30 (16.4) 39 (21.3)

P value 0.001 0.07 0.001 0.002 0.37 0.003

M: Male; F: Female; A+: Anemia present; A-: Anemia absent; IBD: Inflammatory bowel disease; L: Disease location (for Crohn’s disease); L1: Ileal disease;
L2: Colonic disease; L3: Ileocolonic disease; L4: Upper gastrointestinal tract disease; B: Disease behavior (for Crohn’s disease); B1: Inflammatory disease;
B2: Stricturing disease; B3: Penetrating disease; E: Disease extension (for ulcerative colitis); E1: Ulcerative proctitis; E2: Left-sided ulcerative colitis; E3:

Extensive disease; SZP: Sulphasalazine; 5-ASA: 5-aminosalicyclate; AZA: Azathiopurine; MTX: Methotrexate; IFX: Infliximab; ADA: Adalimumab.

Further, those using immunomodulator therapy (such
as AZA and MTX) also had higher rates of anemia than
non-users (64.5% vs 41.9%, P < 0.001). Vitamin Bi2/
folic acid deficiency anemia was the most common type
of anemia in this immunomodulator users group. On
the other hand, anemia rates were significantly higher
among patients who did not use anti-TNF, compared
to those who did use anti-TNF (69.1% vs 30.9%, P =
0.001). Further, those who had undergone previous
surgeries had higher rates of anemia than those who
did not (62.9 % vs 37.1%, P = 0.04).
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In UC patients, left colon involvement and pancolitis
involvement were associated with a higher incidence
of anemia than proctitis involvement. Also in the UC
patients, as disease duration increased, the incidence
of anemia significantly increased (P = 0.008) (Table
4). IDA is significantly more prevalent in UC with pan-
colitis involvement compared to other types of disease
involvement (P < 0.001).

Anemia management in patients with IBD
Approximately 50.4% of all of the IBD patients who
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Table 5 Factors associated with anemia by logistic regression in patients with Crohn’s disease and ulcerative colitis at the diagnosis

Odds ratio 95%Cl P value
Al IBD patients
Sex (female) 319 2.07-4.91 <0.001
Corticosteroids 3.21 1.52-6.80 0.002
AZA/MTX 228 1.48-3.49 <0.001
Anti-TNF (INF/ADA) 232 1.30-4.11 0.004
Elevated CRP 2.75 1.78-4.24 <0.001
Crohn’s disease
Sex (female) 4.10 2.19-7.68 <0.001
Corticosteroids 4.06 1.27-12.96 0.018
AZA/MTX 2.30 1.26-4.20 0.006
Anti-TNF (INF/ADA) 2.34 1.20-4.53 0.012
Elevated CRP 3.05 1.67-5.58 <0.001
Ulcerative colitis
Sex (female) 3.12 1.58-6.18 0.001
Corticosteroids 3.62 1.22-10.67 0.02
Elevated CRP 2.03 0.96-4.26 0.062
Disease extension 3.79 1.51-9.55 0.005

IBD: Inflammatory bowel disease; E: Disease extension (for ulcerative colitis); E1: Ulcerative proctitis; E2: Left-sided ulcerative colitis; E3: Extensive disease;

AZA: Azathiopurine; MTX: Methotrexate; IFX: Infliximab; ADA: Adalimumab.

Percent

Anemia IDA CDA

Mixed anemia
(IDA + CDA)

@ 1BD

[0 Crohn's disease

[ uc

19.4
15.3 15.215.4

B12/folic acid Other

anemia

Figure 1 Types of anemia seen in inflammatory bowel disease. IBD: Inflammatory bowel disease; IDA: Iron deficiency anemia; CDA: Chronic disease anemia;

UC: Ulcerative colitis.

were diagnosed with anemia received treatment. Of the
patients with IDA, 23% received oral iron therapy and
40.3% received parenteral iron preparations. Of those
with Biz/folic acid anemia, 53.3% received Bi2/folic acid
treatment. None of the patients in the current study
received blood transfusions or were given erythropoiesis
stimulant agents.

DISCUSSION

Anemia is the most common extraintestinal finding in
IBD. While anemia significantly impairs quality of life,
the majority of IBD patients with anemia are not aware
that some of their symptoms and/or complaints may be
related to their anemia. In our current study, 52% of the
IBD patients had anemia, and the rate of anemia was
higher in CD patients compared to UC patients. These
results are similar to those of previous studies™>'**?, In
their population-based study including 756 patients (235
CD and 519 UC), Hoivik et a*® found that 48.8% of CD
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patients and 20.2% of UC patients were diagnosed with
anemia. Another population-based study™ reported
that among 749 IBD patients, 30% had anemia, and
the rate was higher in CD patients (42%) compared
to UC patients (24%). Another study conducted in
Spain™ revealed a similar incidence of anemia in IBD
(41.2%). Half of the CD patients had anemia, and only
one third of the UC patients were anemic. In a study
conducted in Turkey®”, the anemia rate was found to
be 22% in UC and 24% in CD among 398 patients with
IBD. The higher rate of anemia observed repeatedly in
CD may be explained not only by increased bleeding,
but also by additional mechanisms such as systemic
inflammation (which can be more severe in CD) and
decreased iron absorption (due to involvement of the
proximal gastrointestinal tract). However, it is important
to note that some studies have reported no difference
in anemia rates between IBD sub-types™'..

In our patient population, the severe anemia (Hb
< 10 g/dL) rate was significantly higher in CD patients
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compared to UC patients. However, Lucendo et a/t*”’
reported a lower rate of severe anemia, and that the
rate of severe anemia between CD and UC was not
significantly different. Another study conducted in Korea
reported that the anemia rate in UC was 36.3% (similar
to that of Western countries), while the rate in CD
patients was 41.6%; however, the severe anemia rates
between CD and UC were not significantly different””.

While the underlying cause of anemia in IBD patients
is most likely multi-factorial, the most common causes
are IDA and CDA. Multivariate analyses from published
studies have repeatedly shown that being female!>***
and disease activity™®** are the most important deter-
mining factors that increase the frequency of anemia in
both UC and CD. Our results are consistent with these
previous studies. The fact that anemia is more common
among young women could be related to blood loss
during menstrual cycles, gestation, and lactation.

In our current study, anemia was detected at a
higher rate in those with active disease (CRP levels
higher than 5 mg/L) than in those without. Moreover,
CRP level is suggested to be the predictive factor for
unresponsiveness to oral iron therapy. Therefore,
intravenous iron therapy is proposed to be the first line
therapy in active disease!®®. Similar to our current study,
previous reports have shown that the frequency of
anemia increases with increased clinical activity in IBD.
These data are supported by the results of the current
study indicating a high incidence of anemia in patients
taking corticosteroids or immunomodulator treatment
due to active disease. Immune system activation and
disease-related lesions in the gastrointestinal tract have
been shown to contribute to the association between
disease activity and anemia. It should be kept in mind
that anemia is sometimes seen in IBD patients who
are in remission (rate of 18%), and therefore, these
patients should be evaluated for anemia as well'**.,

Results of the current study revealed no difference
in the frequency of anemia in CD patients with regards
to disease behavior. However, in UC the rate of anemia
was significantly increased in parallel with disease
duration. The increased rate of anemia in the more
extensive disease may be a result of both increased
blood loss and increased burden of inflammation.

Smoking has been shown to have a low risk for
causing anemia in IBD patients. This is due to these
patients often developing compensatory polycythemia
due to increased carbon monoxide consumption!*®%.,
Previous studies have reported that while smoking is a
risk factor for anemia in CD, it is a protective factor in
UC™, Our current study did not elucidate the role of
smoking in the development of anemia in IBD patients.

Although it is known that the incidence of anemia is
higher in hospitalized patients than in outpatients, we
could not perform a robust statistical comparison in our
current study due to the low the number of hospitalized
patients. In addition, the current study did not establish
a significant relationship between surgery and frequency
of anemia. It has been reported that the incidence of
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anemia decreases as IBD disease duration progresses.
However, similar to the study of Koutroubakis et al™,
results of our current study indicate no relationship
between disease duration and anemia.

In our current study, the most common cause of
anemia was IDA. Similar to a previously published
review!”), results of our current study reveal that IDA was
more frequent in CD (32%) than in UC (26%). IDA can
develop due to intestinal bleeding, dietary restrictions,
or malabsorption™”, Pro-inflammatory cytokines, such
as IL-6 and bone morphogenetic protein, are increased
in the circulation in active IBD. This causes increased
secretion of hepcidin, which is produced in the liver
and responsible for the absorption of iron. Increased
hepcidin levels may cause the degradation of ferroportin
channels, which allow iron to be transferred through
the basolateral membrane of enterocytes, thus causing
malabsorption of iron. In addition, it is known that iron
accumulates in macrophages and monocytes. Basseri
et al®® revealed that hepcidin expression increases in
parallel with increased levels of IL-6 in CD. Concordant
with this finding, Semrin et al**’ showed that intestinal
iron absorption is decreased in active CD compared to
patients in remission.

While the diagnosis of IDA is routinely made via low
serum ferritin levels (< 30 ng/mL) as well as a decrease
in the TS and MCV indices, these criteria may not be
valid in IBD patients, since ferritin is an acute phase
reactant. When evaluating IBD patients, TS and disease
activity status should always be considered along with
ferritin levels®®!. In our current study, no difference was
observed between CD and UC in terms of serum iron
levels and mean TS. However, serum ferritin and CRP
were significantly higher in CD (P = 0.001) (Table 3).

CDA is the second most common type of anemia in
IBD patients. In our current study, CDA was seen a rate
of 8%, while IDA was seen at a rate of 3.4%. In IBD
patients, anemia often develops due to increased levels
of cytokines [e.g., TNF-q, IL-1, interferon (IFN)-y] and
hepcidin, and decreased levels of erythropoietin®*>,
IFN-y is known to inhibit the development of erythroid
progenitor cells and enhance erythrocyte destruction in
the spleen®, while TNF-o, causes increased apoptosis
in the erythroid progenitor leading to anemia™*.

In CD, vitamin B:2 and folic acid deficiency due to
malabsorption is reported to be 29%-33%"*, However,
in our current study, this rate was estimated to be
19%. Anemia in CD patients can be caused by dietary
restrictions, malabsorption due to ileal inflammation,
bacterial overgrowth, fistula development, and/or
surgical resection. In UC, vitamin B2 deficiency has
been reported at a rate of 16%, which is lower than that
reported for CDP*. According to a study conducted in
Turkey, there is a higher rate of vitamin Ba2 deficiency in
CD than UC™., In our current study, the rate of anemia
due to vitamin Bz2 or folic acid deficiency in UC patients
was 7%. The responsible mechanisms in this situation
may include ileal dysfunction following proctocolectomy
and ileal pouch-anal anastomosis, bacterial overgrowth,
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and reduced intestinal transit time®®.

Anemia may sometimes occur as a side effect of
drugs used for the treatment of IBD. Anemia has been
reported to occur at a rate of 3% per year due to the
toxic effects of thiopurines on bone marrow”. Other
reports indicate that sulfazalazine is rarely associated
with reduced folate absorption, and does not often
cause anemia due to aplasia or hemolysis™®, Results of
the current study indicate a 64% anemia rate among
AZA users; this is often due to vitamin B:2 and folic acid
deficiency. The combination of IDA and megaloblastic
anemia caused by thiopurines may present as normocytic
normochromic anemia. Testa et af*® observed only two
UC patients had autoimmune hemolytic anemia due to
antibody development caused by cross-reaction against
erythrocytes as a result of AZA and INF administration.
In the current study, we found no evidence of drug-
related hemolytic anemia in our patients.

It is recommended that IBD patients with active
inflammation (high inflammatory bio-markers or endo-
scopic evidence due to disease activity) be evaluated
for signs of anemia at least once every three months,
while those in remission should be checked every six
months. If the patient has anemia, further tests should
be performed to determine etiology. Regular follow-up
is recommended, as there is a risk of Bz or folic acid
deficiency in patients with small bowel disease or history
of resection™. In our current study, further examinations
were not performed in 15% of patients during follow-up,
and therefore the etiology of anemia in these patients
remains unknown.

Unfortunately, many clinicians still believe in the
concept of asymptomatic anemia, in which anemia in
IBD slowly progresses and may resolve once patients
adapt to low Hb levels. In these cases, anemia is often
not treated until it is severe. Only half of the patients in
our follow-up were treated for anemia, which is better
than the rates of previous studies.

In their 2013 study including gastroenterologists
from nine European countries, Stein et a® reported
that patients with IBD were not adequately monitored
and treated for anemia. The diagnosis of anemia was
made based on Hb levels in 88% of patients, serum
ferritin levels in 75%, and on TS in 25%. Iron deficiency
(ferritin < 30 ng/mL) was detected in 76% of the
patients in that study, and only 28% of them were
prescribed 1V iron therapy.

Danese et al'™ reported that only 33% of IBD
patients with anemia were being treated despite having
been diagnosed. A recent study including 55 German
gastroenterology centers reported that only 43.5% of
IBD patients with anemia were treated, and 56% of
those had received oral iron therapy™. In our current
study, IV iron therapy was prescribed more often than
oral iron therapy.

A sufficient response in the treatment of IDA after
four weeks of treatment is indicated by an increase of
2 g/dL Hb or a > 30% increase in TS"", The target
ferritin level in IV iron therapy is 400 pg/L. Oral iron
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replacement therapy alone is typically only successful
in cases with mild disease activity and mild anemia..
Due to its low cost and safety, oral iron replacement
therapy is usually used by clinicians as a first line
treatment. However, oral iron therapy has been
associated with some side effects and mucosal injury
events, and therefore the efficacy and tolerability of
this therapy must be monitored during treatment*?.
In animal studies, oral and rectal iron administration
has been shown to increase disease activity because
they increase pro-inflammatory cytokines, such as
IL-1, IL-6, TNF-a, and IFN-a!**. Therefore, IV iron
therapy is the preferred treatment for IBD patients,
especially those with severe anemia who have had an
inadequate response to oral iron therapy or cannot
tolerate oral iron therapy™. The benefits of IV iron
therapy include quicker improvement of iron deficiency,
quicker alleviation of patients” complaints, and higher
satisfaction rate from patients. Moreover, it has been
shown that IV-administered iron has no effect on
disease activity'®. Since IDA has a tendency to recur
in IBD, maintenance treatment should be continued for
at least three months'*®. In cases of unresponsiveness
to all types of anemia therapies, the patient should be
referred to a hematologist™*”.

In IBD patients with anemia, it is of utmost
importance to treat the underlying cause(s) and to
control inflammation. Over time, attacks of inflammation
in IBD lead to decreased iron absorption. In addition,
TNF-a is known to increase bone marrow suppression.
In our current study, there was a lower rate of anemia
among patients undergoing anti-TNF therapy compared
to other treatment groups. Anti-TNF therapy is becoming
an increasingly preferred treatment. These patients had
a lower rate of anemia, which may be related to the fact
that anti-TNF agents suppress adverse effects on bone
marrow, decrease inflammation, and provide effective
mucosal improvement. Similarly, another study reported
that anti-TNF therapy improved anemia by controlling
inflammation and disease activity in IBD patients'*’.
It has been suggested that anti-TNF therapy regulates
erythropoiesis at various levels. However, some studies
have shown that the prevalence of anemia was higher
in patients treated with anti-TNF agents than those
treated with other drugs (e.g., immunomodulators,
corticosteroids, aminosalicylates)™“®. The higher
prevalence reported in those studies is associated with
the fact that these drugs (anti-TNF agents) are often
used in patients with increased disease severity.

One of the limitations of our current study is that
it was retrospective. Therefore, we did not have any
information about disease activity or smoking status.
However, since we could not obtain or confirm the
accuracy of the patients’ clinical activity indices, we
utilized CRP levels to interpret disease activity. Moreover,
we could not evaluate the etiology of anemia in 15.3%
of our patients because their anemia parameters were
not evaluated during follow-up. In addition, we did
not separately evaluate the anemia rates of pediatric-
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onset IBD and adult-onset IBD, and therefore we could
not compare the frequency of anemia between these
groups. Further, we did not evaluate anemia-associated
symptom rates or quality of life in this study. Lastly, the
current study may not represent the general Turkish
patient population as it was conducted with IBD patients
with more severe and problematic conditions who were
being followed at a tertiary referral university hospital.

In conclusion, because almost half of IBD patients
have anemia and anemia causes a multitude of nega-
tive effects on patients, its presence should be further
examined, and if necessary treated with regards to
disease activity. It should be kept in mind that the most
common cause of anemia is iron deficiency. Being
female and disease activity are important risk factors in
the development of anemia, and disease involvement
is an additional factor in UC. Treatment rates should
be increased in IBD patients with anemia. To conclude,
anemia should be recognized, investigated, and treated
in IBD patients.

ARTICLE HIGHLIGHTS

Research background

Inflammatory bowel disease (IBD) is a chronic idiopathic disease with a
relapsing and remitting course. The most common extraintestinal finding seen
in IBD patients is anemia, which decreases both the quality of life and the ability
to work. The first study to report the incidence of anemia in Turkish patients with
IBD reported that 58.2% had anemia at least once during an 18-year follow-up
period.

Research motivation

The prevalence of anemia is higher in IBD patients than in the general
population. The most common causes of anemia in IBD are iron deficiency
anemia (IDA) and chronic disease anemia (CDA). Although IBD-related anemia
has a relatively high prevalence, its diagnosis and treatment is generally
overlooked.

Research objectives

The current study aimed to determine the frequency and types of anemia
in IBD patients, to determine the relationship between anemia and disease
characteristics, and to determine the most effective treatment approach.

Research methods

This study retrospectively evaluated 465 patients who were diagnosed with IBD
and followed-up between June 2015 and June 2016 in the Gastroenterology/
IBD outpatient clinic or ward of Dokuz Eylil University, Medical Faculty
Hospital. The IBD diagnoses were made in accordance with the new European
Crohn’s and Colitis Organization (ECCO) guidelines, and were confirmed
according to standard clinical, endoscopic, histologic, and radiological criteria.
Demographic and clinical data as well as endoscopic activities were obtained
from hospital records. We used the World Health Organization guidelines to
diagnose anemia in our IBD patients. Males were diagnosed with anemia if
they had hemoglobin values less than 13 g/dL, and females were diagnosed
if they had hemoglobin values less than 12 g/dL. Severe anemia was defined
as having Hb values below 10 g/dL for both sexes. We evaluated the lowest
hemoglobin levels of each patient during follow-up, as well as iron levels and
other anemia parameters. Three main classifications of anemia were selected
in accordance with the European consensus on anemia in IBD, including IDA,
CDA, and mixed anemia.

Research results
This study included the data from 465 IBD patients (54.6% male and 45.4%
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female) who were newly diagnosed or were being followed-up with in our
hospital. Of these patients, 55.3% were diagnosed with CD and 44.7% with
UC. Approximately fifty-two percent of the IBD patients had anemia. Anemia
frequency was higher in CD than in UC. Anemia was more common among
women than men. Severe anemia was observed in 21.6% of patients with
CD and 9.8% of patients with UC. IDA was the most common type of anemia
(29.9%).

Approximately 50.4% of all of the IBD patients who were diagnosed with
anemia in this study received treatment. Of the patients with IDA, 23% received
oral iron therapy and 40.3% received parenteral iron preparations. Of those
with Br/folic acid anemia, 53.3% received Br/folic acid treatment. None of
the patients in the current study received blood transfusions or were given
erythropoiesis stimulant agents.

Research conclusions

Since almost half of IBD patients have anemia, and because anemia causes
a multitude of negative effects on patients, its presence should be further
examined, and if necessary, treated with regards to disease activity. It should
be kept in mind that the most common cause of anemia is iron deficiency.
Treatment rates should be increased in IBD patients with anemia.

Research perspectives
Anemia in IBD patients must be monitored throughout active and remissive
disease and treated accordingly.
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