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Abstract
AIM: To investigate the effect of a new oral preparation, 
highly concentrated in fish cartilage, in a group of 
infl ammatory bowel diseases (IBD) patients with chronic 
iron defi cient anemia.

METHODS: In an open label pilot study, we supple-
mented a group of 25 patients (11 with Crohn’s
disease and 14 with ulcerative colitis) in stable clinical 
conditions and chronic anemia with a food supplement 
which does not contain iron but contains a standardized 
fraction of fish cartilage glycosaminoglycans and a 
mixture of antioxidants (Captafer Medestea, Turin, Italy). 
Patients received 500 mg, twice a day during meals, 
for at least 4 mo. Patients were suggested to maintain 
their alimentary habit. At time 0 and after 2 and 4 mo, 
emocrome, sideremia and ferritin were examined. Paired 
data were analyzed with Student’s t  test.

RESULTS: Three patients relapsed during the study (2 
in the 3rd mo, 1 in the 4th mo), two patients were lost to 
follow up and two patients dropped out (1 for orticaria, 
1 for gastric burning). Of the remaining 18 patients, 
levels of serum iron started to rapidly increase within the 
2nd mo of treatment, P  < 0.05), whereas serum ferritin 
and hemoglobin needed a longer period to signifi cantly 
improve their serum levels (mo 4) P < 0.05). The 
product was safe, easy to administer and well tolerated 
by patients.

CONCLUSION: These data suggest a potential new 
treatment for IBD patients with iron defi ciency chronic 
anemia and warrant further larger controlled studies.
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INTRODUCTION
Inflammatory bowel diseases (IBD) represent chronic 
recurrent diseases of  the gut with a typical negative 
balance of  iron that leads to anemia. 

Iron defi ciency anemia affects approximately 30% of  
patients with IBD. The symptoms correlated with iron 
deficiency are very common in IBD and microcytic and 
hypocromic anemia has a signifi cant impact on the quality 
of  life of  IBD affected patients[1-3].

Anemia from iron deficiency is due to inadequate 
intake or the loss of  iron, whereas in chronic infl ammatory 
conditions, anemia is also the result of  decreased 
erythropoiesis, secondary to increase of  proinfl ammatory 
cytokines, reactive oxygen metabolites and nitric oxide. 
Patients with IBD are treated commonly for their disease, 
which can ameliorate the iron defi ciency and the anemia. 
Oral iron supplements may have a negative effect on the 
inflammatory activity of  the disease. Studies in animal 
models suggest that iron may increase the activity of  
the disease through activation of  the NFkb pathway of  
inflammation[4]; moreover, iron supplementation may 
cause alterations in the immune function affecting the 
infl ammatory state by increasing the level of  infl ammation 
itself, modulating the function of  macrophages and Th1 
cells[5]. Finally in animal models of  ulcerative colitis (UC) 
and Crohn disease (CD) it has been shown that the iron 
not absorbed can reach the ileum and the colon increasing, 
at the site of  ulceration, the oxidative stress and enhancing 
pro-infl ammatory cytokines[6,7]. An alternative approach to 
treat iron defi cient anemia in IBD patients is to improve 
bioavailability of  the iron normally introduced from the 
diet.
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A pilot study of  a food supplement (Captafer trade 
mark) containing selected fi sh cartilage and a mixture of  
antioxidants (Table 1) has been recently tested in healthy 
women with iron defi ciency at reproductive age, free from 
estroprogestinic therapy. A signifi cant elevation in serum 
iron and ferritin levels after 30 and 60 d of  treatment was 
noted, in contrast with the ineffi cacy of  the placebo[8].

Our work focused on the understanding of  the role 
of  this food supplement in iron deficiency and chronic 
anemia that characterized patients with IBD. With this 
aim in an open pilot study, we selected a group of  patients 
with IBD in clinical remission with chronic anemia and 
low levels of  serum iron and ferritin. The bioavailability 
of  iron was ascertained by analyzing three variables: serum 
iron, hemoglobin and serum ferritin.

MATERIALS AND METHODS
The study was an open-label, pilot clinical trial approved 
by the local ethical committee of  the University of  
Bologna, S.Orsola Hospital. Twenty-fi ve patients with IBD 
(11 Crohn’s disease, 14 ulcerative colitis) were selected 
from our registered labeled archive. Patient characteristics 
at the time of  enrollment are listed in Table 2. Patients in 
clinical remission, according to CDAI for CD and Simple 
Clinical Colitis Activity Index for UC, taking mesalamine 
2.4 g/d for preventing relapse and having mycrocytic 
and hypocromic anemia were considered eligible for this 
study. Disease localization in patients with CD was: 6 
in the ileocolon, 3 in the ileum, and 2 in the colon. The 
treatment consisted of  a supplementation of  500 mg of  
Captafer™ twice a day during meals for at least 4 mo. The 
composition of  Captafer tablet is shown in Table 1.

Patients were suggested to maintain their alimentary 
habit throughout all the study period. An hemocrome, 
sideremia and ferritin evaluation plus a normal screening 
laboratory exam was performed at time 0 (before the 
beginning of  the treatment), and after 2 and 4 mo, 
respectively. Patients who had a relapse of  the disease 
during the period of  the treatment, who had adverse 
reactions, or who did not make all the blood evaluations 
were excluded from the fi nal statistical analysis.

Statistical analysis
The serum iron level (μg/mL), ferritin level (ng/mL) and 
hemoglobin value (g/dL) were analyzed and compared 
with Student’s t test for paired data. Three groups were 
considered: the baseline group (time 0), the mo 2 group 
and the mo 4 group. The three parameters (serum iron, 
serum ferritin and hemoglobin) were compared by pairing 
the baseline group with the mo 2 and mo 4 groups, 
respectively. Data were expressed for each group as 
geometric mean ± SD. A P value < 0.05 was considered to 
be statistically signifi cant.

RESULTS
Eighteen of  the 25 patients who began the treatment 
completed the study. 

Reasons for not completing the study were: relapse of  
the disease (3/25), loss to follow up (2/25) and adverse 
reactions (2/25). Two patients relapsed during the third 

month and one in the fourth month of  treatment. Of  the 
patients who dropped out, one developed orticaria and 
one complained a gastric burning. The occurrence of  these 
events was not linked to the treatment or was independent 
events. Ten of  the patients who completed the study were 
affected by ulcerative colitis and eight had Crohn’s disease.

The results are shown in Table 3. With regard to serum 
iron levels, after two months of  treatment, a significant 
increase was seen(P < 0.05). The increase was around 1.722 
fold of  baseline values (serum iron: baseline value 26.7 
μg/dL; mo 2, 46 μg/dL). With regard to serum ferritin 
and hemoglobin, a trend towards increased value at mo 2 
was noted (Figure 1).

Statistical analysis of  the results obtained after 4 mo of  
treatment were consistent with the purpose of  this study. 
There was a signifi cant increase in serum iron, ferritin and 
hemoglobin (P < 0.05). The serum iron increased 1.66 
fold, serum ferritin increased 1.65 fold and the hemoglobin 
increased 1.035 fold after 4 mo of  treatment. Data 
analysis did not show any difference between UC and CD 
patients or between CD subgroups, according to disease 
localization. The product was safe, easy to administer and 

Table 1  Captafer composition

Twe tablets composition % RDA Per 100 g

Energy 1.3 Kcal 5.5 KJ 83 Kcal 347 kJ
Proteins (N × 6.25)     0.19 g 11.9 g
Carboydrates     0.01 g   0.8 g
Fat     0.05 g   3.5 g
Vitamin C   90 mg 150   5.62 g
Vitamin E   30 mg 300   1.87 g
Folic acid 150 mcg   75   0.01 g
Zinc   15 mg 100   0.93 g
Cupper     1.2 mg   0.07 g
Selected fi sh cartilage 800 mg 50 g

RDA: recommended daily allowance.

Table 2  Patient characteristics

Characteristics Crohn’s disease Ulcerative colitis
Age (yr) 20-60 ± 12 30-70 ± 15
Sex (M/F) 9/2 8/6
Simple clinical colitis
activity index

3-6 ± 1

Score on Crohn’s 
disease activity index

59-120 ± 20

Table 3  Serum iron, ferritin and hemoglobin levels before and 
after the treatment with captafer

Baseline (time 0) mo 2 mo 4

18 patients (10 UC/8CD) Mean ± SD Mean ± SD Mean ± SD
Serum iron (μg/dL) 26.7 ± 13.6 46 ± 27.21

P < 0.05
44.5 ± 21.21

P < 0.05
Serum ferritin (ng/mL) 8.5 ± 6.8 14.5 ± 20.5 14.1 ± 10.31

P < 0.05
Hemoglobin (g/dL) 10.96 ± 0.90 11.07 ± 1.02 11.48 ± 0.941

P < 0.05

1Student’s t test for paired data.
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patients tolerated the treatment for all the period.

DISCUSSION
Dietary iron occurs as haeme and non-haeme iron (mostly 
from plants). The non-haeme iron is transformed to the 
ferric state in the presence of  oxygen. After reduction to 
the ferrous state, iron is transferred to enterocytes by the 
apical transporter divalent metal transporter 1. If  iron 
stores are replete, iron is trapped in ferritin and lost in the 
intestinal lumen when the cell desquamates.

In infl ammatory bowel diseases, iron impairment may 
be due to several factors: poor absorption due to the 
activity of  the disease localized in the small intestine or to 
the surgical resection, chronic loss of  blood due to chronic 
intestinal bleeding and an inflammatory environment 
determined by the presence of  proinflammatory and 
infl ammatory cytokines[9-14]. In IBD the iron is lost because 
of  the presence of  chronic bleeding from the gut, which 
amount exceeds the iron that may be absorbed from the 
diet. Although iron absorption may be affected in Crohn’s
disease due to the localization of  the disease, several 
treatments have been introduced to restore iron depletion. 

As it is reported by large studies the efficacy of  
oral iron is limited by poor absorption, intolerance 
and induction of  oxidative stress at the site of  bowel 
infl ammation[4-6]. 

Another therapeutical option is the treatment with iron 
i.v.[15], particularly iron sucrose together with erythropoietin; 
this combination is effective but its clinical use is limited 
by high cost and diffi culty of  administration[16].

In this study we proposed an alternative and potential 
new treatment for iron defi cient anemia in infl ammatory 
bowel disease using a new food supplement with high 
content of  fish cartilage that was well tolerated and 
without major adverse reactions. The only previous clinical 
experience was in healthy women with iron defi ciency with 
a substantial enhancement of  blood values[8].

In a recent paper i t has been shown that the 
carbohydratic component of  the fi sh muscle is involved in 
determining a better bioavailability of  iron by increasing 
absorption of  iron[17]. Huh et al used an in vitro model to 

confi rm and analyze the fi sh meat factors that enhance the 
non-haeme iron bioavailability, showing a 5 fold increase 
in iron uptake. They evidenced that low-molecular-weight 
carbohydrates of  muscle tissue obtained from fish are 
responsible for increasing non-haeme iron uptake in 
caco-2 cells. These carbohydrates may be represented by 
oligosaccharides originating from glycosaminoglycans in 
the extracellular matrix of  muscle tissue. This fi nding well 
correlates with our results. Our preparation is composed 
of  glycosaminoglycans in a greater percentage, which 
may be involved in the enhancement of  non-haeme iron 
absorption.

In our study, a signifi cant increase in serum iron was 
seen after 2 mo of  therapy, and a signifi cant increase in 
serum iron, serum ferritin and hemoglobin was noted 
at the end of  the treatment. These preliminary data 
seem to offer a new and alternative approach to treat 
iron deficiency in patients with IBD, because of  the 
efficacies tested, absence of  major adverse effects, and 
easy administration. A placebo controlled trial is needed to 
confi rm the potential benefi cial effects of  this preparation.
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Figure 1  Serum iron, ferritin and hemoglobin levels before and after the treatment 
with captafer.
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