
Anemia in IBD has received little attention compared to 
other extra-intestinal complications. Clinicians have often 
overlooked the clinical importance of anemia in patients 
with IBD, because of the perception that anemia in patients 
with IBD is a common finding and an inevitable result of 
the disease course. However, anemia is well known to be a 
condition that is related to patient quality of life (QOL) and 
ability to work.2,4 Several studies have revealed that the cor-
rection of anemia has significantly benefited patients with 
IBD in terms of QOL and ability to work.5,6

Because there are many causes of anemia in patients with 
IBD, various approaches are needed to diagnose and treat 
it.7,8 Anemia may be caused by chronic blood loss from in-
flammation and ulceration, folate deficiency, malnutrition, 
hemolysis, and marrow-suppressing medication. In addition, 
chronic abdominal pain and nausea often result in poor oral 

INTRODUCTION

The prevalence of anemia is higher in patients with IBD 
than in the general population of Western countries.1-3 How-
ever, the prevalence of anemia with IBD patients is unknown 
in the Korean population. A recent cohort study from Nor-
way reported that the prevalence of anemia in patients with 
IBD was higher than that in the general population, and ane-
mia was more common in patients with CD than in UC.1
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intake, and mucosal inflammation in the gastrointestinal 
tract may lead to inadequate nutrient absorption. Anemia of 
chronic disease, described as a nonspecific consequence of 
inflammatory cytokine network activation, results from inef-
fective erythropoiesis and shortened red blood cell (RBC) 
survival.9,10

If the disease worsens, the prevalence of anemia increases. 
In these patients, vigorous medical treatment of the underly-
ing disease will decrease the severity of anemia. However, 
despite this occasionally anemia does not improve in pa-
tients with IBD in clinical and/or endoscopic remission.

The aim of this study is to investigate the prevalence, type, 
natural course, time to recovery, and risk factors for anemia 
in Korean patients with IBD.

METHODS

1. Patients

This was a retrospective cohort study performed in a single 
tertiary medical center in Korea between January 2003 and 
December 2012. Institutional review board approval for the 
current study was obtained from Kangbuk Samsung Hospital.

The diagnoses of UC and CD were confirmed by previ-
ously established international criteria based on clinical, 
endoscopic, histopathological, and radiological findings.11 
The definitions and diagnosis of CD and UC were based on 
the European Crohn’s and Colitis Organization consensus 
documents.12,13 Specifically, the definitions of CD and UC 
are found in the revised Montreal classification, in which the 
clinical patterns of IBD are further characterized.14,15

We reviewed electronic medical records, including demo-
graphic data and endoscopic and radiologic examinations, 
to define the extent of disease, ascertain the medications 
used, and determine the results of the actual laboratory 
tests at the time of the first diagnosis and every year after 
diagnosis in patients with UC and CD who were followed 
regularly for more than a year. We performed routine labora-
tory, endoscopic and radiologic examinations on all patients 
who had been diagnosed with IBD at the first evaluation. Ad-
ditional examinations were done after symptom flare-up to 
check for: (1) the appearance of typical symptoms of UC or 
CD, such as diarrhea, abdominal pain, weight loss, perianal 
fistula, perianal abscess, or rectal bleeding; (2) the receipt of 
a new prescription or increasing dose of immunosuppres-
sant, corticosteroid, cyclosporine, or infliximab in existing 
medications; and (3) the incidences of hospitalization or 
surgery due to the worsening of symptoms or the develop-

ment of complications. We did not conduct anemia studies 
on all patients with anemia in this study.

Children aged <19 years, pregnant women, patients fol-
lowed for less than a year, and patients who had diseases 
that are known to cause anemia such as chronic kidney dis-
ease, gastrectomy, and hematologic disease were excluded. 
Demographics, clinical data, endoscopic activity, and clinical 
outcomes were collected from the medical records. 

2. Definition of Anemia

Hemoglobin (Hb) concentration is the most reliable fac-
tor for the diagnosis of anemia. Measuring Hb concentration 
is relatively easy and inexpensive, and this measurement is 
frequently used as a surrogate marker of anemia. However, 
if the only indicator of anemia used is Hb concentration, 
then determination of the etiology of anemia should be per-
formed with caution. Hb distributions differ with the sex, age, 
regional origin, and ethnicity of the patient as well as the pa-
tient’s physiological status; for example, Hb concentrations 
may differ when the patient has chronic kidney disease or 
hematologic disease, has recently undergone chemotherapy 
or is pregnant.16 In this study, World Health Organization 
(WHO) Hb thresholds were used to classify individuals liv-
ing at sea level as anemic.16,17 The WHO defines anemia as a 
Hb level of <13.0 g/dL in men and <12.0 g/dL in women. We 
chose the lowest level each year as the representative con-
centration of the year, because Hb concentrations changed 
at each examination and the lowest Hb concentration repre-
sents the deterioration of IBD. 

3. Statistical Analysis

Data were collected and entered into Microsoft Excel 
2010 (Microsoft Corp., Redmond, WA, USA). The software 
program SPSS version 18.0 (SPSS Inc., Chicago, IL, USA) was 
used for statistical analyses. The chi-square or Fisher’s exact 
test was used to compare categorical variables. The Student’s 
t -test or the Mann−Whitney U test was used to compare nu-
merical variables between the groups. P-values of <0.05 were 
considered statistically significant. Adjusted ORs and 95% 
CIs were calculated.

RESULTS

1. Patient Demographics

Of the 187 patients with IBD, 19 were excluded for the 
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following reasons: less than a year of follow-up (n=7) and 
incomplete clinical data (n=12). Finally, 168 patients (92 pa-
tients with UC and 76 patients with CD) were included in the 

study. Demographic and clinical characteristics of patients 
with IBD are presented in Table 1 and Table 2. The clinical 
behaviors and severity are classified by the revised Montreal 

Table 1. Baseline Characteristics of Ulcerative Colitis Patients

Variable
Female (n=37) Male (n=55)

Anemic Non anemic P-value Anemic Non anemic P-value

Hospitalization 10 (27.0) 6 (16.2) 0.269 13 (23.6) 15 (27.2) 0.017

Total bowel resection 4 (10.8) 3 (8.1) 0.669 8 (14.5) 13 (23.6) 0.056

5-ASA 20 (54.0) 12 (32.4) 1.000 19 (34.5) 30 (54.5) 0.674

Oral steroid 9 (24.3) 5 (13.5) 1.000 10 (18.1) 3 (5.4) 0.003

IV steroid 2 (5.4) 1 (2.7) 1.000 2 (3.6) 0 0.156

Thiopurine 8 (21.6) 1 (2.7) 0.112 10 (18.1) 3 (5.4) 0.003

Infliximab 0 0 5 (9.0) 0 0.008

Disease extent 0.075 0.544

   Proctitis 14 (37.8) 13 (35.1) 16 (29.0) 25 (45.4)

   Left-sided 4 (10.8) 1 (2.7) 2 (3.6) 5 (9.0)

   Extensive disease 5 (13.5) 0 4 (7.2) 3 (5.4)

Values are presented as n (%). 
5-ASA, 5-aminosalicylate; IV, intravenous.

Table 2. Baseline Characteristics in Crohn's disease Patients

Variable
Female (n=18) Male (n=58)

Anemic Non Anemic P-value Anemic Non Anemic P-value

Hospitalization 12 (66.6) 1 (5.5) 0.490 40 (68.9) 5 (8.6) 0.010

Operation of bowel resection 1 (5.5) 0 1.000 13 (22.4) 1 (1.7) 0.265

5-ASA 15 (83.3) 1 (5.5) 0.210 47 (81.0) 9 (15.5) 0.033

Oral steroid 5 (27.7) 0 1.000 21 (36.2) 5 (8.6) 1.000

IV steroid 2 (11.1) 0 1.000 6 (10.3) 1 (1.7) 1.000

Thiopurine 7 (38.8) 0 0.497 33 (56.8) 4 (6.8) 0.077

CS 0 0 2 (3.4) 0 1.000

Infliximab 6 (33.3) 0 0.529 21 (36.2) 1 (1.7) 0.039

Location 1.000 0.150

   Ileal 1 (5.5) 0 1 (1.7) 2 (3.4)

   Colonic 8 (44.4) 2 (11.1) 23 (39) 5 (8.6)

   Ileo-colonic 4 (22.2) 0 13 (22.4) 1 (1.7)

   Isolated upper GI disease 3 (16.6) 0 10 (17.2) 3 (5.1)

   Concomitant perianal 6 (31.3) 0 28 (58.0) 11 (48.0)

Behavior 0.412 0.067

   Non-stricturing and non-penetrating 9 (49.9) 2 (11.1) 24 (41.3) 9 (15.4)

   Stricturing 6 (33.3) 0 15 (25.8) 1 (1.7)

   Penetrating 1 (5.5) 0 8 (13.7) 1 (1.7)

Values are presented as n (%).
5-ASA, 5-aminosalicylate; IV, intravenous; CS, cycloserine; GI, gastrointestinal.
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classification, in which the clinical patterns of IBD are fully 
characterized. The mean age at diagnosis in patients with 
CD was younger than that in patients with UC (39.8 years vs. 
53.3 years, P<0.001). The mean follow-up time (disease dura-
tion) of patients with IBD was not significantly different (UC 
was 55.6 months and CD was 51.9 months, P=0.440). 

2. Prevalence of Anemia

The mean prevalence of anemia was 36.3% in patients 
with UC (41.4% in women and 33.1% in men) (Fig. 1A). The 
mean prevalence of anemia was 41.6% in patients with CD 
(56.6% in women and 39.4% in men). The prevalence of ane-
mia in patients with UC decreased gradually over the 8 years 
of follow-up visits. The prevalence of anemia fluctuated and 
then decreased in patients with CD (Fig. 1B).

3. Type of Anemia

We divided the type of anemia according to the red cell 
indices (Table 3) of the mean cell volume and mean concen-

tration of Hb per volume of red cells. Normocytic normo-
chromic anemia was the most common type of anemia in 
patients with CD (65.3% in women and 64.4% in men) and 
in patients with UC (71.9% in women and 79.3% in men) 
(Table 4).17

4. Pattern of Hb Level

Hb levels tended to rise slowly in UC except in the 6th year 
of the follow-up visits. In women with UC, the highest level 
was 12.8 g/mL, which occurred during the 7th year, and the 
lowest level was 10.5 g/mL, which occurred during the 1st 

Table 3. Classification of Anemia Type by Mean Cell Volume and Mean 
Concentration of Hemoglobin per Volume of Red Cells

Type Hypochromic Normochromic Hyperchromic

Microcytic 1 2 3

Normochromic 4 5 6

Macrocytic 7 8 9

Table 4. Type of Anemia by Red Cell Indices

Type
CD UC

Female 
(n=101)

Male 
(n=298)

Female 
(n=160)

Male 
(n=213)

1 9 (8.9) 23 (7.7) 13 (8.1) 13 (6.1)

2 1 (1.0) 0 2 (1.3) 4 (1.9)

3 0 0 0 0

4 17 (16.8) 35 (11.7) 11 (6.8) 7 (3.3)

5 66 (65.3) 192 (64.4) 115 (71.9) 169 (79.3)

6 4 (4.0) 35 (11.7) 14 (8.8) 12 (5.6)

7 1 (1.0) 1 (0.3) 0 0

8 3 (3.0) 10 (3.4) 3 (1.9) 7 (3.3)

9 0 2 (0.7) 2 (1.3) 1 (0.5)

Values are presented as n (%).

Fig. 1. Prevalence of anemia in patients with IBD. Mean prevalence of anemia in patients with IBD is higher than that of the general population. Ane-
mia is more common in patients with CD than those with UC. There was a larger variation in the prevalence of anemia in patients with CD than those 
with UC. (A) The prevalence of anemia is higher in women with UC than in men with UC (41.4% in women and 33.1% in men). (B) The prevalence of 
anemia is higher in women with CD than in men with CD (56.6% in women and 39.4% in men).
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year of visits. In men with UC, the average level was >13.0 g/
mL during the 10 years of follow-up (Fig. 2A).

Levels in patients with CD tended to rise until the 4th year 
of visits and decreased during the 5th and 6th years of visits. 
In women with CD, the highest level was 12.2 g/mL, found 
in the 9th year of visits, and the lowest level was 10.2 g/mL, 
in the 1st year of visits. In men with CD, the highest level was 
13.5 g/mL, in the 4th year of visits, and the lowest level was 
11.7 g/mL, in the 1st year of visits (Fig. 2B).

Differences in Hb between the maximum and minimum 
levels were of a larger range in patients with CD than in pa-
tients with UC (1.8 g/mL vs. 0.3 g/mL, respectively) (Fig. 2).

5. Factors Related to Anemia

When anemia was detected, the factors which were asso-
ciated with anemia were analyzed for each year. Anemia was 
associated with hospitalization (P =0.017) and oral steroid 
(P =0.003), as well as thiopurine (P =0.003) and infliximab 
(P=0.008) treatment in men with UC (Table 1). Anemia was 
associated with hospitalization (P =0.010) and 5-amino-
salicylate (P =0.033) and infliximab (P =0.039) treatment in 
men with CD (Table 2). However, there was no significant 
association between anemia and clinical characteristics 
such as admission, surgery, medications, and disease extent 
in women with UC or CD.

DISCUSSION

The prevalence of anemia in Korean patients with IBD 
was similar to that found in the Western population.1-3 Wil-
son et al. reported a systematic review of the literature of 
anemia in IBD patients.10 Prevalence varies by age (adults or 
children) and patient population (ambulatory or hospital-
ized). Overall, the estimated prevalence ranged from 8.8% to 
73.7%: the prevalence in ambulatory patients ranged from 
8.8% to 72.7%, and in hospitalized patients, the range was 
from 31.7% to 73.7%. The prevalence of anemia ranged from 
10.2% to 72.7% in patients with CD, from 8.8% to 66.6% in 
patients with UC, and from 17.5% to 73.7% in patients with 
undifferentiated IBD.10 Harries et al. studied the association 
between anemia and CD in 55 ambulatory patients, report-
ing that a total of 43.6% patients were anemic.18 This result 
was similar to the prevalence of anemia in CD patients in 
our study. Schreiber et al. reported that the prevalence of 
anemia in patients with UC was 36.8%, which was similar to 
the prevalence of anemia in our study.19

The most common type of anemia in this study was nor-
mocytic normochromic anemia. Anemia was associated 
with admission and 5-aminosalicylate and infliximab treat-
ment in male patients with CD. In addition, anemia was 
associated with admission and oral steroid, thiopurine, and 
infliximab treatment in male patients with UC. However, 
there was no significant association between anemia and 
clinical characteristics such as admission, surgery, medica-
tions, and disease extent in women with UC and CD. To our 
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knowledge, this is the first study that investigated the preva-
lence, type, natural course, time to recovery, and risk factors 
for anemia in Korean patients with IBD.

Disease severity may influence the prevalence of anemia 
in men with IBD because hospital admission and oral ste-
roid, thiopurine, and infliximab use showed an association 
with anemia. Significant physiologic blood loss such as that 
which occurs during menstruation may affect the associa-
tion between anemia and disease severity in women with 
IBD. None of the factors were found to be statistically signifi-
cant in female patients. The small number of female patients 
compared with male patients may have contributed to this 
result. In this study, a high prevalence of anemia was present 
at the time of diagnosis, especially in the CD group (56.6%); 
however, the prevalence decreased significantly over the 
follow-up period. This could have been affected by vigorous 
treatment of the underlying disease and the provision of iron 
supplementation. The decreasing prevalence of anemia is 
more notable in patients with CD than in patients with UC 
because medical treatment may decrease the severity of 
inflammation in the small bowel, including the duodenum 
where iron is absorbed by facilitated diffusion in patients 
with CD. The prevalence of anemia in UC patients soared to 
50%−100% during the last two years of visits (Fig. 1A). There 
were only a small number of patients that were included in 
the last two years of visits; hence, missing data may make as-
sessment of the actual prevalence during the last two years 
of visits difficult.

The prevalence of anemia decreased after the 1st year of 
visits; however, it did not decrease continuously over the 
10 years of follow-up. Previous cohort studies have shown 
that a large proportion of patients enter remission as time 
progresses.20,21 However, the prevalence of anemia was not 
shown to decrease steadily. Insufficient recovery from ane-
mia despite vigorous medical treatment may be explained 
partially by the fact that the most common type of anemia 
found in this study was normocytic normochromic anemia. 
Normocytic normochromic anemia is related to hypoprolif-
eration of RBC. The majority of hypoproliferative anemia is 
caused by marrow damage and inadequate erythropoietin 
stimulation by inflammatory cytokines.22 Thiopurine could 
influence the occurrence of normocytic normochromic ane-
mia because azathioprine induces megaloblastic anemia. 
Microcytic anemia by iron deficiencycombined with mega-
loblastic anemia by thiopurine can result in normocytic nor-
mochromic anemia. Therefore, patients who take thiopurine 
can show a combination of macrocytic and microcytic RBC.23

Our study had several limitations. First, we did not evalu-

ate iron profiles to differentiate the cause of anemia. We only 
used red cell indices (mean corpuscular volume and mean 
corpuscular concentration). Second, we did not evaluate the 
correlation between the Hb level and clinical or biochemi-
cal disease activity indices. Third, we did not have informa-
tion about iron supplementation. Oral or intravenous iron 
supplementation may contribute to the declining prevalence 
of anemia in patients with IBD.24,25 Fourth, a short follow-up 
period restricted the stratified analysis and multiple regres-
sion analysis. Fifth, we did not check for QOL in this study.

In summary, the prevalence of anemia at different points 
during the course of disease in Korean patients with IBD was 
similar to the prevalence of anemia in the Western popula-
tion. The prevalence of anemia decreased after the 1st year 
of visits; however, it did not decrease continuously during 
the 10 years of follow-up. The awareness of the impact of 
anemia in this cohort seemed to be lower than expected, 
often leading to an inconsequent diagnostic approach and 
even a lack of treatment. Therefore, special attention is need-
ed to improve the quality of care, especially with respect to 
improving anemia in patients with IBD.
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