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Abstract 
Background: Anaemia has been recognised as a key symptom of IBD. Although efficient therapeutic 
options have been developed for the treatment of IBD associated anaemia, treating anaemia often has 
a low priority for gastroenterologists. Compared with other manifestations of the disease, such as 
arthritis or osteopathy, anaemia in IBD has been given scant attention.  
Aim: To evaluate prevalence of anaemia in patients treated for IBD in the Department of Gastroente-
rology and Hepatology, Clinical Centre, University of Sarajevo.   
Patients and Methods: The study was conducted between January 2010 and November 2012 as a 
retrospective observational clinical trial. Total of 210 patients were recruited. All patients with histo-
patological verification of IBD were divided into three groups, according to CDAI (Chronic Disease 
Activity Index): Biochemical parameters were recorded: full blood count, haemoglobin, haematocrit, 
RBC, WBC, proteinogram, fibrinogen, CRP.  
Results: Most of patients had haemoglobin serum level in range 100–120 g/l. Lower haemoglobin 
serum levels were measured in 40 % of pts (CDAI > 220).  Lower haematocrit levels were detected 
in 38% of subjects with verified IBD ( CDAI > 220).  In the comparison of haematocrit level in the 
group of patients with CDAI > 220 (moderate activity: 220–450 and high activity: > 450) and CDAI 
< 220 (low activity:  150–220) the statistical difference was at level p < 0.04. In the comparison of 
haemoglobin level in the group of patients with moderate or high activity and low activity, by 
Student t-test the statistical difference was at level p < 0.03. Hypoalbuminaemia was detected in 37.6 
% of patients. A significantly lower albumin level was in the group of moderate and high activity of 
IBD, at p < 0.05 (ANOVA). Increased parameters of inflammation (CRP, fibrinogen and SE) were 
present in 35 % of cases.  
Conclusion: Anaemia could be the most common systemic complication of acute IBD. In our study 
40 % of patients with IBD had anaemia; increased parameters of inflammation were present in 35 % 
of cases.  The control of inflammation is a key point, but often is not enough to treat anaemia. 
Patients should be followed up after completing treatment, and anaemia and iron deficiency actively 
assessed in the standard investigations. 
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Introduction 
Anaemia is too often considered a rare or 

unimportant manifestation in inflammatory bo-
wel disease (IBD). However, over the last 10 
years a number of studies have been conducted 

and the most relevant conclusions obtained are: 
anaemia is quite common in IBD; although in 
many cases anaemia parallels the clinical acti-
vity of the disease, many patients in remission 
have anaemia, and iron, vitamin B12 and/or folic 
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acid deficiency; anaemia, and also iron defici-
ency without anaemia, have important conse-
quences in the clinical status and quality of life 
of the patient; oral iron can lead to gastrointe-
stinal intolerance and failure of treatment; intra-
venous iron is an effective and safe way to 
treat iron deficiency; erythropoietin is needed 
in a significant number of cases to achieve nor-
mal haemoglobin levels [1]. Thus, the clinician 
caring for IBD patients should have a compre-
hensive knowledge of anaemia, and apply re-
cently published guidelines in clinical practice. 

Iron deficiency anaemia can be conside-
red a gastroenterological condition. The lea-
ding causes of iron deficiency in the developed 
world are menstruation and blood loss asso-
ciated with gastrointestinal disease. In the latter 
case, blood loss in the stomach or intestine 
cannot be matched by duodenal iron absorption, 
creating a negative iron balance. This imba-
lance is often seen in inflammatory bowel 
disease, leading to anaemia. While our under-
standing of IBD has grown over the past deca-
des, the prevalence of IBD associated anaemia 
has changed only little: one third of IBD 
patients still have haemoglobin levels below 12 
g/dl [2]. Anaemia has been recognised as a key 
symptom of IBD. Although efficient therapeu-
tic options have been developed for the treat-
ment of IBD associated anaemia, treating anae-
mia often has a low priority for gastroentero-
logists. Compared with other manifestations of 
the disease, such as arthritis or osteopathy, 
anaemia in IBD has been given scant attention.  

The aim of this study is to evaluate the 
prevalence of anaemia in patients treated for 
IBD in the Department of Gastroenterology 
and Hepatology, Clinical Centre, University of 
Sarajevo.   

 
Patients and methods 
The study was conducted between Ja-

nuary 2010 and November 2012 as a retrospec-
tive observational clinical trial. 

All research described in the study invol-
ving human subjects and material derived from 
human subjects complied with ethnical princip-
les. Standards of Good Clinical Practice, Good 
Laboratory Practice and The Helsinki Declara-
tion were followed. 

The study was conducted at the Depart-
ment of Gastroenterology and Hepatology, Cli-
nical Centre, University of Sarajevo.  

A total of 210 patients were recruited. 
Inclusion criteria were as follows: histopatho-
logical verification of IBD, 18–80 years of age.  

 A physical examination was carried out 
and medical history was taken. The following 
data were recorded from all patients: age, gen-
der, history of IBD.  

Biochemical parameters were recorded: 
full blood count, haemoglobin, haematocrit, 
RBC, WBC, proteinogram, fibrinogen, CRP.  

All patients were endoscopically evalua-
ted by CDAI (Chronic Disease Activity Index) 
classification.  

All patients with pathohistological verifi-
cation of IBD were divided into two groups, 
according to CDAI: 

Group 1 patients with CDAI > 220 (mo-
derate activity: 220–450 and high activity: > 
450) included 70 patients.  

Group 2 patients with CDAI < 220 (low 
activity: 150–220) included 70 patients. 

Groupe 3 patients with Remission CDAI 
< 150 included 70 patients. 

For the processing of data the Statistics 
for Windows 5.0 computer programme was 
used. Categorical data were expressed as pro-
portions (%), and continuous data as mean ± 
standard deviations (SD). ANOVA and Student 
t-test for independent samples were used. The 
level of significance was p < 0.05. 

 
Results. 
A total of 210 subjects, with histopatho-

logical verification of IBD were included. All 
patients with pathohistological verification of 
IBD were divided into three groups, according 
to CDAI: 

Group 1 patients with CDAI > 220 (mo-
derate activity: 220–450 and high activity: > 
450) included 70 patients.  

Group 2 patients with CDAI < 220 (low 
activity:  150–220) included 70 patients. 

Group 3  patients with Remission CDAI 
< 150 included 70 patients. 
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Table 1 
 

Blood count parameters in all groups (SE – sedimentation, Hb – haemoglobin, Hct – haematocrit,  
WBC – white blood cells, PLT – platelets)

Parameters Mean Min. value Max. value SD 
SE/1h (mm/h) 36.00 11 112 22.74 
Hb (g/l) 109.93 66.80 164.00 23.53 
Hct 0.32 0.21 0.47 0.06 
MCV (fl) 78.69 33.90 117.00 14.73 
WBC  (× 109/l) 8.73 3.14 14.00 3.00 
PLT (× 109/l) 439 184 753 153 

 
Table 2   
 

Blood count parameters in group 1 – patients with CDAI > 220 (moderate activity: 220–450 and high activity:  
> 450). (SE – sedimentation, Hb – haemoglobin, Hct – haematocrit, WBC – white blood cells, PLT – platelets) 

 
Parameters Mean Min. value Max. value SD 

SE/1h (mm/h) 70.00 40 112 23.45 
Hb (g/l) 80.23 66.80 141.10 30.40 
Hct 0.27 0.21 0.38 0.12 
MCV (fl) 72.63 33.90 112.00 15.53 
WBC (× 109/l) 13.73 11.3 14.00 0.25 
PLT (× 109/l) 439 294 753 133 

 
Table 3 
 

Blood count parameters in group 2 – with CDAI < 220 (low activity: 150–220)  
(SE – sedimentation, Hb – haemoglobin, Hct – haematocrit, WBC – white blood cells, PLT – platelets) 

 
Parameters Mean Min. value Max. value SD 

SE/1h (mm/h) 27.00 13 60 21.43 
Hb (g/l) 139.83 99.80 153.00 33.65 
Hct 0.37 0.31 0.47 0.76 
MCV (fl) 78.69 68.90 116.00 14.73 
WBC  (× 109/l) 8.73 3.14 10.00 3.00 
PLT (× 109/l) 439 184 753 153 

 
Table 4    
 

Blood count parameters in group 3 – remission with CDAI <150. (SE – sedimentation,  
Hb – haemoglobin, Hct – haematocrit, WBC – white blood cells, PLT – platelets) 

 
Parameters Mean Min. value Max. value SD 
SE/1h (mm/h) 25.00 11 30 5.74 
Hb (g/l) 149.93 121.80 164.00 23.53 
Hct 0.41 0.38 0.47 0.06 
MCV (fl) 98.69 74.70 117.00 10.73 
WBC  (x 109/l) 5.63 3.14 8.00 1.10 
PLT (x 109/l) 221 189 253 53 
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Table 5    
 

Protein and inflammatory parameters in all groups (CRP – C reactive protein) 
 

Parameters Mean Min. value Max. value SD 
Tot. protein  (g/l) 64.61 53.00 83.0 8.26 
Albumine (g/l) 30.09 20.00 41.0 6.26 
Globuline (g/l) 34.52 28.00 43.00 5.03 
A/G index 0.88 0.55 1.31 0.22 
Fibrinogen (g/l) 5.12 3.40 6.50 0.86 
CRP (mg/l) 40.28 2 92 31.53 

 
Table 6   
 

Protein and inflammatory parameters in group 1 – patient with CDAI > 220 (moderate activity:  
220–450  and high activity: > 450). (CRP – C reactive protein) 

 

Parameters Mean Min. value Max. value SD 
Tot. protein  (g/l) 60.51 53.00 70.0 6.21 
Albumine (g/l) 25.80 20.00 31.0 4.26 
Globuline (g/l) 30.51 28.00 38.00 2.32 
A/G index 0.88 0.55 0.78 0.22 
Fibrinogen (g/l) 5.90 5.40 6.50 0.06 
CRP (mg/l) 80.28 79 92 23.43 

 
Table 7 
 

Protein and inflammatory parameters in group 2 – with CDAI < 220 (low activity: 150–220). (CRP – C reactive protein) 
 

Parameters Mean Min. value Max. value SD 
Tot. protein  (g/l) 74.91 67.00 83.0 5.36 
Albumine (g/l) 34.28 28.00 41.0 4.36 
Globuline (g/l) 34.28 28.00 43.00 4.36 
A/G index 1.00 1.00 1.00 0.00 
Fibrinogen (g/l) 4.12 3.40 4.50 0.96 
CRP (mg/l) 11.65 2 29 8.53 

 
Table 8    
 

Protein and inflammatory parameters in group 3 – remission with CDAI < 150 (CRP – C reactive protein) 
 

Parameters Mean Min. value Max. value SD 
Tot. protein  (g/l) 74.61 69.00 83.0 4.21 
Albumine (g/l) 38.89 35.00 41.0 2.26 
Globuline (g/l) 38.52 34.00 40.00 2.33 
A/G index 1.10 1.05 1.1 0.12 
Fibrinogen (g/l) 3.52 3.40 3.90 0.06 
CRP (mg/l) 8.98 2 20 6.43 
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Graph 1 – Distribution of haemoglobin serum levels in all groups 
 

Histogram: hematokrit
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Graph 2 – Distribution of haematocrit levels in all groups 
 

Most of the patients had haemoglobin 
serum level in the range 100–120 g/l. Lower 
haemoglobin serum levels were measured in 
40% of pts (CDAI > 220).   

Most of the patients had haematocrit 
level in the range 0.30–0.35. Lower haemato-
crit levels were detected in 38% of subjects 
with verified IBD (CDAI > 220).   

In the comparison of haemoglobin levels 
in the group of patients with CDAI > 220 (mo-
derate activity: 220–450 and high activity: > 
450) and CDAI < 220 (low activity:  150–220), 
by Student t-test the statistical difference was 
at the level p < 0.03. 

In the comparison of haemoglobin levels 
in the group of patients with CDAI < 220 (low 
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activity: 150–220) and patient in remission 
(CDAI < 150), by Student t-test the statistical 
difference was at the level p < 0.1. 

In the comparison of haematocrit levels 
in the group of patients with CDAI > 220 
(moderate activity: 220–450 and high activity: 
> 450) and CDAI < 220 (low activity: 150–220), 
the statistical difference was at the level p < 
0.04. 

In the comparison of haematocrit  levels 
in the group of patients with CDAI < 220 (low 
activity: 150–220) and patient in remission 
(CDAI < 150), by Student t-test the statistical 
difference was at the level p < 0.3. 

Hypoalbuminaemia was detected in 
37.6% of patients.  

The albumin level was significantly 
lower in the group of moderate and high acti-
vity of IBD, at p < 0.05 (ANOVA). Increased 
parameters of inflammation (CRP, fibrinogen 
and SE) were present in 35 % of cases.  

 
Discussion 
Often anaemia is not even mentioned, 

perhaps because some authors think it is a ra-
ther uncommon problem in IBD [4]. On the 
contrary, anaemia is very common in IBD 
patients, although the reported prevalence of 
this condition has been markedly variable, 
depending both on the definition and on the 
patient population considered (hospitalized 
patients vs outpatients) [5, 6]. In a systematic 
review published in 2004, the prevalence of 
anaemia in patients with IBD ranged from 9% 
to 74% [7]. In a more recent systematic review 
[8], which included 19 studies (mainly on 
Crohn’s disease) the figures ranged from 6% to 
74%. Even more recently, we reviewed publis-
hed studies evaluating the prevalence of ana-
emia in IBD [9–12), and calculated a mean pre-
valence of 17%. However, as the prevalence 
was 16% in outpatients, this figure increased to 
68% when only hospitalized patients were 
included. In our study outpatients as well as 
hospitalized patients were included, and the 
prevalence of anaemia was 40%.  

Anaemia in patients with IBD results pri-
marily from iron deficiency because of chronic 
intestinal blood loss from inflamed mucosa, 
although in active disease more complex me-
chanisms involving absorption are also impor-
tant [13]. However, the anaemia in IBD is 

likely to be multifactorial in origin, frequently 
being the result of a combination of iron defi-
ciency (the first cause) and anaemia of chronic 
disease (the second major cause) [14]. In some 
cases, anaemia may also be induced by drugs 
(sulfasalazine, thiopurines), haemolysis, and 
myelodysplastic syndrome. Finally, in some 
patients with Crohn’s disease, impaired absorp-
tion of vitamin B12 and/or folate because of 
small intestinal inflammation and/or extensive 
bowel resection, may contribute to anaemia 
[10], and all these conditions frequently over-
lap. Therefore, anaemia in IBD is often com-
plex and commonly represents a particular 
example of the combination of, at least, iron 
deficiency anaemia and anaemia of chronic di-
sease [15]. 

There may be a tendency to look upon 
anaemia as an unavoidable accompaniment to 
IBD. Only in recent years has correction of 
anaemia been highlighted as a specific thera-
peutic aim in these patients [16]. It should not 
be assumed that some level of anaemia is a 
normal finding in IBD patients and conse-
quently need not be treated. On the contrary, 
iron supplementation should be started as soon 
as anaemia (haemoglobin < 13 g/dL in males, 
and < 12 g/dL in females) is detected [17]. 
Thus, the World Health Organization defini-
tions of anaemia apply to patients with IBD. In 
fact, it is possible that patients without anaemia 
but with iron deficiency should be considered 
for treatment because even without anaemia, 
iron deficiency can have clinical relevance. In 
summary, anaemia in IBD patients should be 
aggressively diagnosed, investigated, and trea-
ted [17].  

 
Conclusion 
Therefore, it may be concluded that anae-

mia could be the most common systemic 
complication of acute IBD. In our study 40% 
of patients with IBD had anaemia, increased 
parameters of inflamemainflametion were 
present in 35% of cases. The control of inflam-
mation is a key point, but often is not enough 
to treat anaemia. Patients should be followed 
up after completing treatment, and anaemia and 
iron deficiency actively assessed in the stan-
dard investigations. 
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Ре зиме  
 
АНЕМИЈА И ВОСПАЛИТЕЛНА БОЛЕСТ 
НА ЦРЕВАТА  
 
Ненад Ванис, Анила Мехмедовиќ,  
Русмир Месиховиќ, Аида Сарај  
 
Клиника за гастроентерологија и хепатологија, 
Клинички центар, Универзитет во Сараево, 
Сараево, Босна и Херцеговина 
 
 

Вовед: Анемијата е призната како клучен 
симптом на IBD. Иако се развиени ефикасни 
терапевтски опции за третман на анемијата 
поврзана со IBD, третманот на анемијата често 
има низок приоритет за гастроентеролозите. Во 
споредба со другите манифестации на болеста, 
како што е артритисот или остеопатијата, на 
анемијата кај IBD не и è посветено доволно 
внимание. 

Цел: Да се оцени преваленцата на анеми-
јата кај пациентите третирани за IBD во Одде-
лот за гастроентерологија и хепатологија, Кли-
нички центар на Универзитет во Сараево. 

Пациенtи и меtоди: Студијата е спрове-
дена во периодот од јануари 2010 година до 
ноември 2012 година како ретроспективно кли-
ничкото испитување со набљудување. Беа испи-
тувани вкупно 210 пациенти. Сите пациенти со 
хистопатолошка верификација на IBD беа поде-
лени во три групи, според CDAI (Индекс на 
активност на хроничните болести): Биохеми-
ските параметри беа снимени: комплетна крвна 
слика, хемоглобинот, хематокритот, RBC, WBC, 
протеинограм, фибриноген, CRP. 

Резулtаtи: Поголемиот дел од пациен-
тите имаа ниво на серумски хемоглобин во 
опсег 100–120 g/l. Пониско ниво на серумски 
хемоглобин беше измерен кај 40% од пациен-
тите (CDAI > 220). Пониско ниво на хематокрит 
беше откриен кај 38% од испитаниците со пот-
врден IBD (CDAI > 220). При споредбата на 
нивото хематокритот кај групата пациенти со 
CDAI > 220 (умерена активност: 220–450 и ви-
сока активност: > 450) и CDAI < 220 (ниска 
активност: 150–220) статистичката разлика беше 
на ниво p < 0,04. При споредбата на нивото на 
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хемоглобин кај групата пациенти со умерена 
или висока активност и ниска активност, според 
Student t-test статистичката разлика беше на 
ниво p < 0,03. Хипоалбуминемијата беше открие-
на кај 37,6% од пациентите. Значително по-
ниско ниво на албумин имаше кај групата на 
умерена и висока активност на IBD, на p < 0,05 
(ANOVA). Зголемени параметри за воспаление 
(CRP, фибриноген и SE) беа присутни кај 35% 
од случаите. 

Заклучок: Анемијата може да биде нај-
честа системска  компликација  на  акутниот  IBD. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Во нашата студија  40%  од пациентите со IBD 
имале анемија, зголемени параметри на воспа-
ление беа присутни во 35% од случаите. Кон-
тролата на воспалението е клучна точка, но 
често не е доволна за лекување на анемијата. 
Пациентите треба да се следат по завршувањето 
на третманот, а анемијата и недостаток на же-
лезо активно да се оценуваат во стандардните 
испитувања. 
 

Клучни зборови: IBD, анемија, CDAI, воспа-
ление. 

 
 


