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Abstract

Crohn’s disease is a chronic inflammatory intestinal disease associated with increased of pro-inflammatory
cytokines, iron deficiency and anaemia. This case report demonstrates a strategy for intravenous iron
supplementation in a patient with Crohn’s disease and severe anaemia. This study found an increased in iron and
haemoglobin concentrations, malondialdehyde and superoxide dismutase levels and a reduction in glutathione
peroxidase (GPx), vitamin A and E. In conclusion the use of intravenous iron probably leads to increase ROS
production; this effect may be reduced by using polivitaminics, and enhanced the free radical scavenger.

Keywords: Crohn's disease; Anaemia; Iron supplementation; Iron
deficiency; Oxidative stress

Introduction

Crohn’s disease (CD) is an idiopathic chronic inflammatory
intestinal disease (IBD) [1] that affects gastrointestinal tract [2]. This
disease is characterized by mucosal white blood cells infiltration,
proinflammatory cytokines and reactive oxygen species (ROS)
production. In this context, oxidative stress control is important factor
in the IBD progression and recovering [1]. Moreover, severe anaemia is
a common complication of IBD, affecting 6% to 74% of the patients
[3], having great impact on the mortality [4,5]. The etiology of anaemia
in IBD is multifactorial [6], however, iron deficiency (ID) is the
primary cause [7,8].

Case Report

In this case report, we describe a Caucasian, 18 years-old men with
Crohn’s disease who is treated in an Academic Public Hospital. He was
a non-smoker, non-alcoholic and denies illicit drug abuse. His family
history included a father with obesity, hypertension, smoke habit and a
healthy mother. His past medical history includes onset of diarrhoea
for ten years, associated with abdominal pain, cramping, fever and
vomiting, accompanied with loss of 5 kg in the last 8 months. The
patient received sulfasalazine (50 mg every 8 hours). However, his last
ambulatory evaluation revealed a protein calorie malnutrition, perianal
fistula, anaemia and iron deficiency. The patient was admitted in
metabolic unit of this hospital and it was immediately started iron
supplementation after baseline biochemical analysis. His weight was
29.9 kg, height 1.46 m and body mass index 14.0 kg/m? The

supplementation was carried out for ten days, intravenous being
offered 100 mg iron per day in 200 ml of saline 0.9%. Concomitantly,
the patient received parenteral vitamin C supplementation (60 mg/
day). During the supplementation, the patient remained hospitalized,
with oral diet that offered daily 1200 kcal, 40 g of protein, 200 g of
carbohydrate and 25 g of lipid. Throughout the internment bowel habit
remained 3 times a day. Blood samples were collected on alternate’s
day, after 12 hours of fasting, for biochemical analysis. Haemoglobin
and plasma iron values increased (Figure 1). Also, there was an
increased in malondialdehyde (MDA) and superoxide dismutase
(SOD) levels and a reduction in glutathione peroxidase (GPx), vitamin
A and E (Table 1). The weight remained the same (29.8 kg).
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Figure 1: Serum iron, Haematocrit and haemoglobin concentration
before (Day 1-Baseline) and after the iron supplementation.

MDA SOD GPx Vit A Vit E

(1 mol/l) (V) (1 mol/min/Hb) (1 mol/l) (1 mol/l)
Day 1 (Baseline) 1.18 1.05 20.45 0.16 4.31
Day 3 1.00 0.90 19.29 0.08 3.04
Day 5 1.02 1.21 16.97 0.02 3.81
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Day 7 4.81 1.44 17.49 0.08 2.02
Reference values” 0.18-1.02 1.64-2.40 >27.00 0.35-1.75 16.00-36.00

MDA: Malondialdehyde; SOD: Superoxide dismutase; GPx: Glutathione peroxidase; Vit A: Vitamin A; Vit E: Vitamin E; "Adapted to Armstrong, D.; Free Radical and

Antioxidant Protocols, Humana Press: New Jersey, 1998, vol. 108.

Table 1: Pro and anti-oxidant profile before and after iron supplementation in Crohn’s patient.

Discussion

A recent meta-analysis of European studies showed an overall
anaemia prevalence of 27% for CD [9]. Two recent Scandinavian
studies showed a significant decrease of the prevalence of anaemia in
IBD during the disease course [10,11]. Indeed, Wiskin et al. [12],
showed that 30% of peadiatric IBD patients had persistent anaemia 2
years after diagnosis. In IBD cases, the intestinal blood loss and the
reduced iron absorption due to inflammatory bowel, may lead to a
negative iron balance [6]. However, causes of iron deficiency also could
be self-imposed dietary restrictions in an attempt to improve or relieve
gastrointestinal symptoms [13]. On the other hand, the inflammation
results in interleukin-6 secretion that causes an increase in hepatic
hepcidin synthesis, which potentially decreases iron duodenal
absorption [14]. In this context, iron supplementation should be
considered in cases of ID with or without anaemia [15]. Moreover, in
presence of IBD, activated T lymphocytes reduce oral iron absorption.
Thus, evidences indicate that less than half of the patients receiving
oral iron supplementation tolerate the dose required to normalizer iron
and haemoglobin levels [16]. In addition, recent evidences showed that
patients with a high degree of inflammation evidenced by elevated C-
reactive protein levels may take longer to respond to the oral treatment
of iron [17]. In contrast, responsiveness to intra-venous treatment
appears to be independent of the inflammatory status of IBD patients
[18]. Thus, intravenous iron supplementation should then be
employed, showing a more effective response, promoting faster
improvement of haemoglobin [8,19].

The only treatment option for ID is iron supplementation with
metal ions. Iron frequently have unsaturated electrons, and is involved
in the Fenton reaction, generating the highly reactive hydroxyl radical
(-OH). Furthermore, iron is incorporated into and is essential for the
function of ROS-producing enzymes such as nicotinamide adenine
dinucleotide phosphate hydride (NADPH) oxidases [20]. The chemical
properties of iron render it a potential hazard within the organism in
that ferrous ion (Fe*), in small non-protein shielded chelates, can
catalyze the production of ROS, which in turn can lead to peroxidation
and radical chain reactions with molecular damage [21]. There is direct
and indirect evidence suggesting that the chronically inflamed
intestines of Crohns patients may be subjected to considerable
oxidative stress. Although certain amounts of iron and reactive oxygen
species may play an important role in CD.

Moreover, the balance of ROS concentrations is supported by
antioxidant defense mechanisms include vitamins, the enzymes SOD,
GPx and transient ions such as Fe?* and Cu?* [22]. However, Crohn’s
patients have low blood levels of vitamin C and E [23]. They also have
low levels of Cu, Zn, SOD, GPx, catalase, vitamin A and p-carotene in
their intestinal mucosa, submucosa and muscularisserosa [24].
Corroborating with this, data found in the present study showed an
increased level of MDA and low levels of vitamin E, SOD and GPx at
the initial of treatment and remained after iron supplementation. This

coincidence of increased levels of ROS and decreased levels of
antioxidant defenses results in a state of oxidative stress in Crohns
strictures [25].

In the present study, the patient did a treatment with a sulfasalazine
(SAZ) that is a prodrug composed by a molecule of 5-aminosalicylic
acid (5-ASA), linked by an azo bond, which has been shown to be
effective in the therapy of IBD such as ulcerative colitis and CD. The
point is well known that the oral administration of SAZ is capable of
reducing the mucosal injury and inflammation associated with Crohn’s
disease, where 5-ASA is the pharmacologically active moiety of SAZ
[25]. It has been suggested that 5-ASA protects the gut mucosa by
inhibiting cyclooxygenase and lipoxygenase activities [25]. Nielsen et
al. [26] demonstrated a high rate of lipid peroxidation in the gut
mucosa obtained from patients with IBD. They also reported a
significant inhibition in lipid peroxidation among patients who had
been treated with SAZ for 5 weeks [27]. In our study the use of
sulfasalazine for 10 days did not change the antioxidants and MDA
levels, maybe because the iron treatment had a potential proxidant
effect.

In conclusion the use of intravenous iron probably leads to increase
ROS production; this effect may be reduced by using polivitaminics,
and enhanced the free radical scavenger. More work is needed in this
area with anaemia treatment and prevention the effects of ROS in
Crohn’s disease.
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