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Background. Anaemia and iron deficiency are very common in inflammatory bowel disease. 
Clinical trials have shown intravenous iron to be effective and well tolerated. However, published 
experience in clinical practice with specific evaluation of the effect on quality of life is limited.

Material and methods. We carried out a prospective, multicentre, observational study on the 
effects of ferric carboxymaltose in the treatment of iron deficiency anaemia in inflammatory bowel 
disease. Anaemia and iron deficiency were defined according to World Health Organization criteria. 
Efficacy and safety were evaluated at infusion, at 2 weeks and at 12 weeks. Quality of life was 
evaluated according to the SIBDQ-9 index. Complete response was defined as anaemia correction 
or more tan 2 g/dL increase in haemoglobin. 

Results. A total of 88 courses of ferric carboxymaltose in 72 patients were evaluated. Complete 
response was observed in 46% of patients at week 2, and 81.2% at week 12. Quality of life improved 
significatively at week 2 in both complete responders and partial responders (p<0.0005); complete 
responders showed siginficantly better response (p=0.016). No predictive factor was identified. Only 
one transient adverse effect was observed; however, this was severe.

Discussion. Ferric carboxymaltose showed comparable efficacy to that demonstrated in clinical 
trials. After only two weeks of treatment, there was a significant improvement in quality of life, with 
a greater effect observed in those patients with a complete haematologic response. Intravenous iron 
can very quickly improve quality of life in inflammatory bowel disease.

Keywords: Crohn's disease, ulcerative colitis, anaemia of chronic disease, iron deficiency aemia, 
ferric carboxymaltose.

Introduction
Anaemia is both a significant and common clinical 

problem in inflammatory bowel disease (IBD). If 
we consider it as an "extraintestinal manifestation", 
anaemia would undoubtedly be the most frequent1-3. The 
presence of anaemia independently affects the quality 
of life (QoL) and the ability to attend work or school4,5. 
Moreover, it is associated with other diseases, and even 
increases the risk of death1-6. However, anaemia in IBD 
does not receive enough attention since it is very often 
considered "normal" in IBD patients2,7. 

The most common cause of anaemia in IBD is iron 
deficiency (ID), associated or not with anaemia of 
chronic disease (ACD). In IBD, oral iron has limited 
efficacy8,9, is often poorly tolerated, and published 
evidence suggests it may even increase disease 
activity10,11. In the "best case" scenario, oral iron is 

slower, less well tolerated and less effective than 
intravenous (i.v.) iron if the inflammatory process is 
active, making the use of i.v. iron a very interesting 
option, and possibily the treatment of choice for IBD 
patients. Over the last few years, new formulations 
have demonstrated excellent safety and efficacy 
in a variety of clinical scenarios5,12-22

. Taking both 
factors into account, clinical guidelines currently 
recommend i.v. iron in IBD2,23. New preparations 
have recently emerged in i.v. iron therapy, such as 
ferric carboxymaltose (FCM), ferumoxytol and iron 
isomaltose. These allow a high dose per infusion to be 
administered: at least 500 mg (compared with the usual 
1,000 mg) per dose till total dose. This replenishes 
the total iron deficit in 1-2 infusions, with observed 
benefits in terms of increased comfort, reduced costs 
and, potentially, a more rapid response. 
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This study aims to assess the usefulness of high-dose 
i.v. iron infusion using FCM to treat IDA in IBD patients 
in a clinical practice setting, and to evaluate its safety 
and efficacy, and the speed of recovery.

Materials and methods
Study design

This is a prospective observational study in a clinical 
practice setting. All consecutive treatments with i.v. 
FCM in IBD patients with IDA in two terciary hospitals 
were included. Both hospitals had specialised IBD units 
with more than 1,000 patients with high expertise in IBD 
management. The study was carried out in accordance 
with the Declaration of Helsinki. Informed consent was 
obtained from all patients. 

Patients' characteristics and definitions
Crohn's disease (CD) and ulcerative colitis (UC) 

patients with IDA treated with high-dose i.v. iron (at 
least 500 mg) were included. Diagnosis of CD and UC 
was established according to the European Crohn's and 
Colitis Organisation (ECCO) guidelines (a combination 
of clinical, radiological, histological and endoscopic 
criteria)24,25. IBD was classified according to the 
Montreal classification regarding location, extension 
and behaviour, and disease activity was estimated 
using the Truelove and Witts index for UC26,27 and 
the Harvey-Bradshaw index for CD28. Anaemia was 
defined according to World Health Organization 
criteria: Hb<13 g/dL in men and Hb<12 g/dL in women 
at sea level29, and ID as decreased transferrin saturation 
(<16%) and/or low ferritin level (<30 ng/mL)9. Indications 
for using an i.v. route of administration included: 
moderate-to-severe anaemia (Hb<10 g/dL), required 
rapid recovery from anaemia or prior intolerance to 
or inefficacy of oral iron formulation2,30,31. Patients 
with concomitant severe diseases (including renal 
insufficiency and haematologic disorders), frequent use 

of non-steroid anti-inflammatory drugs (NSAIDs) or 
low levels of vitamin B12 or folic acid were excluded 
from the analysis. 

Ferric carboxymaltose treatment schedule 
The total iron dose required for each case was 

calculated using the Ganzoni formula: total iron deficit 
(mg)=[body weight (kg)×(target Hb−actual Hb g/
dL)×0.24]+50032. Calculated dose was administered 
using FCM (Ferinject®, Vifor Pharma, St. Galen, 
Switzerland) in 1 or 2 infusions (7 days apart) with 
a maximum of 1 g (or 20 mg per kg) per infusion, 
following the recommendations set out in the Summary 
of Product Characteristics.

Efficacy and safety analysis 
The primary efficacy end point was haematologic 

response at weeks 2 and 12 after the last iron dose. In 
addition, QoL was assessed prior to treatment and two 
weeks after completion. IBD activity was evaluated 
before and after treatment. Adverse effects were 
recorded at every infusion, at weeks 2 and 12, and at 
any unscheduled visit. The treatment regimen, study 
evaluations and efficacy end points are summarised in 
Figure 1. The analytical profile included complete blood 
count (CBC), serum iron, serum ferritin, transferrin 
saturation (TSAT), serum transferrin, erythrocyte 
sedimentation rate (ESR), C-reactive protein (CRP), 
alpha-1 glycoprotein (orosomucoid), serum vitamin 
B12, serum folate and, in a subgroup, soluble transferrin 
receptor (sTfR) and the sTfR/log ferritin index. QoL was 
assessed using the Spanish version of SIBDQ-9 index33, 
which includes the most representative dimensions 
of the IBDQ-36 and has demonstrated validity and 
reproducibility34, as well as excellent correlation with 
IBDQ-3635. SIBDQ-9 items include nausea, need to 
delay appointments or commitments, gases, bowel 
movement frequency, abdominal cramps, unwell, 

Figure 1 -  FMC treatment schedule, efficacy and safety evaluation.
 QoL: quality of life; Hb: haemoglobin; FMC: ferric carboximaltose.
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fatigue, happiness and perceived energy. The overall 
score is obtained by summing up each item score and 
the result is transformed into a 0-100 scale, where 100 
corrisponds to the best QoL.

Complete response was defined as anaemia 
correction2 (Hb≥13 g/dL in men and ≥12 g/dL in women) 
or Hb increase of 2 g/dL or more, and partial response as 
Hb increase 1 g/dL or more and less than 2 g/dL without 
anaemia correction, assessed at weeks 2 and 12.

Secondary analyses included the impact of i.v. iron 
on iron parameters (ferritin, TSAT, transferrin) and 
predictive values to response to treatment according 
to gender, age and base-line measurements of iron 
parameters.

Statistical analysis 
For continuous variables, mean and standard 

deviations were calculated. For categorical variables, 
percentages 95% confidence intervals (CI) were 
provided. Categorical variables were compared with the 
χ² test. Quantitative variables were compared with the 
Student's t-test for paired data. p<0.05 was considered 
statistically significant. 

A multiple linear regression analysis was performed 
to study the correlation between base-line haemoglobin 
concentrations and base-line QoL score. The dependent 
variable was the SIBDQ-9 score, and independent 
variables were age, gender, disease activity, IBD type 
(UC or CD) and Hb concentrations (g/dL).

Time-to-response curves, using the Kaplan-Meier 
method, followed by a stepwise multivariate analysis, 
using the Cox model, were used to investigate factors 
potentially associated with response to iron treatment. 
The dependent variable was complete response to 
iron (yes or no) at weeks 2 and 12, and independent 
variables were: age, gender, IBD type and disease 
activity. The overall yield of the different iron-related 
parameters (iron, ferritin, transferrin saturation, 
and transferrin) or biological serological markers 
(erythrocyte sedimentation rate, C-reactive protein, and 
orosomucoid) to predict anaemia correction response to 
i.v. iron treatment was calculated using the area under 
the receiver operating characteristic (ROC) curve.

Results
Patients and treatments 

A total of 88 i.v. FCM treatment courses were 
administered to 72 patients with IBD; 12 received more 
than one course due to the recurrence of anaemia. Forty-
four had CD and 28 UC, 50 were female and 22 were 
male; study subjects were aged between 15 and 82 years 
(mean 42.8 years) (Table I).

Mean QoL SIBDQ-9 score before treatment was 60 
(95% CI: 38.9-77.1). Multivariate analysis showed no 

Table I - Demographics of patients and treatment courses.

Age (years) mean, SD, range (n=72) 42.8; 16.3; 15-82

Gender, n (%) 
 Female
 Male

50 (69%)
22 (31%)

IBD type, n (%) 
 CD
 UC

44 (61%)
28 (39%)

Disease characteristics (n, %)
n=88 treatment courses
 CD
 A (age) (1, 2, 3)
 B (behaviour) (1, 2, 3)
 L (location) (1, 2, 3)
 UC
 E (extension) (1, 2, 3)
 S (severity) (0, 1, 2, 3)

3.4%, 44.1%, 52.5%
47%, 28%, 24%
32%, 23%, 45%

17%, 40%, 43%
10%, 34%, 46%, 10%

Concomitant therapies, n (%) 
n=88 treatment courses
 Salicylates
 Steroids
 Thiopurines
 Methotrexate
 Biologicals
 Apheresis
 No treatment

28 (32%)
10 (11%)
42 (48%)
1 (1%)

22 (25%)
1 (1%)
5 (6%)

Indication of i.v. route, n (%) 
n=88 treatment courses
 Hb<10 g/dL
 No efficacy via oral route
 Intolerance to oral route
 Need for quick recovery from anaemia

27 (31%)
43 (49%)
15 (17%)
3 (3%)

SD: standard deviation; IBD: inflammatory bowel disease; CD: Crohn's 
disease; UC: ulcerative colitis; Hb: haemoglobin.

association between Hb concentration and SIBDQ-9 
score, while it did show association with IBD activity 
and gender. The correlation for IBD activity was r=0.9 
(p<0.001), meaning that each "step" of increase in IBD 
activity implies an average 3.6 point poorer QoL. Pre-
treatment QoL was worse in females (58.3±7.9) than in 
males (63.4±6.5).

Treatment efficacy
Haematologic variables - primary efficacy end 

point: at week 2, complete response was obtained in 
42% of treatment courses (95% CI: 32-52%) (37 of 88 
treatment courses) and partial response in an additional 
21.6% (95% CI: 14.2-31.2%) (19 of 88). At week 12, 
of the 69 treatments with complete follow up, complete 
response was obtained in 81.2% (95% CI: 70-88%) 
(56 of 69) and partial response in an additional 5.8% 
(95% CI: 2.2-13.9%) (4 of 69) (Figure 2). None of the 
variables analysed (age, gender, IBD type or base-line 
ferritin, transferrin or TSAT) predicted the response 
to FCM at week 2 or week 12, according to the Cox 
model. Areas under the curve (ROC), which evaluated 
the performance of the different variables, were all less 
than 0.7, showing poor predictive power.
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Haematologic variables - secondary efficacy end 
point: Table II shows the values of the most important 
analytical parameters pre-treatment and at weeks 2 and 
12 after therapy. At week 12, complete response together 
with normalisation of ferritin levels ("iron deposits") was 
obtained in a significant proportion of patients; as high 
as 79.5% in patients using ferritin more than 30 ng/mL 
compared to usual normal levels (43% for ferritin >100 
ng/mL). Transferrin saturation was normalised in 12.5% 
of treatments at week 2 and in 63% at week 12. 

Quality of life
After two weeks of treatment with FCM, QoL 

improved significantly (average base-line SIBDQ-9 

score was 60 and 63 at week 2, respectively [p<0.0005], 
in responders [complete or partial response] and in 
non-responders [Hb increase ≤1 g/dL]). However, the 
improvement was greater in patients with complete 
response than in non-responders: average SIBDQ-9 
increase 3.8 (±6.5) in CR compared to 2.7 (±5.2) in 
non-responders (p=0.016). Multiple linear regression 
analysis showed no significant association between Hb 
levels and QoL at week 2, even when the other factors 
were analysed.

Treatment safety
No increase in IBD activity was observed with 

the FCM treatment, either in the clinical index (even 

Figure 2 - Haematological efficacy at weeks 2 and 12. 
 Response rate to ferric carboxymaltose treatment.

Table II - Laboratory values, pre-treatment and at weeks 2 and 12 after 88 courses of ferric carboxymaltose therapy. 

 Baseline
(pre-treatment) Week 2 Week 12

Mean (SD) Mean (SD) Reached normal 
values* (%) Mean (SD) Reached normal 

values* (%)

Haemoglobin (g/dL) 10.44 (1.17) 11.93 (1.02) 32.94% 13.02 (1.64) 75.71%

Ferritin (ng/mL) 66.78 (139.85) 360.31 (296.79) >30: 99%
>100: 74% 162.9 (182.32) >30: 84%

>100: 44%

Transferrin saturation (%) 8.58 (6.21) 10 12.5% 22.75 (15.81) 63%

Transferrin (mg/dL) 279.46 (69.57) 225.85 (42.91) 71.6% 226.9 (57.56) 72.73%

CRP (mg/dL) 2.15 (3.58) 1.07 (2.24) 59.7% 1.33 (2.37) 51.5%

ESR (mm/h) 51.8 (32.35) 45.49 (31.98) 14.47% 33.95 (26.65) 28.36%

*Treatment courses that reached normalisation of laboratory values9,29 defined as Hb>13 g/dL in men and >12 g/dL in women; transferrin saturation >16%; 
transferrin >200 mg/dL; CPR<0.5 mg/dL; ESR<20 mm/h at 1st hour. FCM: ferric carboxymaltose; SD: standard deviation; Hb: haemoglobin; CRP: C-reactive 
protein; ESR: erythrocyte sedimentation rate. 
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excluding Hb from the Truelove score in CU) or in 
changes from baseline in CRP and ESR (Table II). 

Two patients suffered adverse events but only one 
required treatment to be stopped. However, only one of 
the 2 was considered to be related to i.v. iron; this event 
included hypertension (230/110 mmHg), mild chest pain 
and dyspnea, as well as flushing. Symptoms began at the 
start of the infusion, which was performed according to 
the standard protocol, and were brought under control 
by stopping the infusion quickly and using i.v. fluids, 
with no further clinical consequence. The patient was a 
young female who had previously been treated with iron 
sucrose, without any reaction. Therefore, we decided to 
re-administer iron sucrose; however, as the infusion was 
started, there was an even more rapid onset of the same 
symptoms described above. 

Discussion
We used i.v. iron in IBD patients following the clinical 

practice guideline indications and protocol, and also 
using the aims recommended by these guides to analyse 
efficacy (anaemia correction or increased Hb≥2 g/dL)2 in 
the second week after therapy and three months later. 
Our data confirm the results obtained in pivotal clinical 
trials of FCM. Thus, haematologic efficacy at week 12 
was excellent in our study with a complete response of 
approximately 82%. For comparison, in the FERGIcor 
trial, 73% of patients had normalised Hb at week 1236. 
However, results in ferritin and transferrin saturation 
levels at week 12 were not as good, suggesting that 
Ganzoni's formula may underestimate iron deficit in 
IBD, as has been previously stated37. This failure to reach 
normal ferritin levels in some patients can favour early 
relapse38; in fact, ferritin levels over 100 ng/mL has been 
shown to be predictive of lower recurrence of anaemia20.

An important new aspect of our study is that we 
analysed the effectiveness (haematologic and QoL) 
of treatment very early, two weeks after the last iron 
infusion. This is significant in the light of the use of 
the new high doses per infusion of iron formulations 
(due to their faster restoration of total depleted iron 
stores) and may mean a potential additional advantage, 
translating into faster functional recovery for the patient. 
Early response has not been well evaluated in previous 
studies, which commonly analyse the haematologic 
response at around 8-12 weeks. Limited data in one 
study suggested that efficacy could be apparent before 
week 1237. In our study, at week 2 as much as 42% of 
cases showed anaemia correction or had haemoglobin 
increases of 2 g/dL or more; this had not been evaluated 
in previous reports39-41.

We analysed whether there were any predictor factors 
of response to i.v. iron, but none of those examined 
(clinical or analytical) could predict prognosis. It could be 

that other biomarkers are predictive, as has been suggested 
with the sTFR and the sTFR/log ferritin index42, but we 
could not include them in our analysis because data were 
available only in a small fraction of the patients. 

Our data on QoL are somewhat surprising. A very rapid 
and somewhat unexpected change was observed only two 
weeks after treatment and with a limited haematologic 
response. These data are difficult to interpret. The impact 
of anaemia on QoL has been clearly demonstrated in many 
studies, both in IBD5,7,30,43 and in other populations44,45. 
However, QoL is influenced by many factors, especially 
the clinical activity of the main disease (IBD). In fact, 
improvement of QoL was observed both in patients 
with haematologic and those without haematologic 
response, although it was significantly higher in complete 
responders. A further analysis of different factors should 
be made in larger populations. 

Regarding safety, it is important to note that 
FCM was not associated with increased activity of 
the underlying IBD in any of the patients treated, a 
possibility that had been suggested only on theoretical 
grounds. This is shown not only by the calculated index, 
but also by inflammatory laboratory parameters, such 
as CRP and ESR, that even decreased after treatment. 
Other studies have obtained similar results46. In our 
study, only 2 patients experienced adverse events, one 
of them severe enough to stop treatment and apparently 
related to the drug, which means a low possibility of 
toxicity, as previously shown47-49. Interestengly, in this 
patient, administration of iron sucrose was followed by 
onset of the same symptoms.

In summary, high-dose FCM infusion to treat 
IBD anaemia proved to be safe and very effective in 
clinical practice. It demonstrated rapid activity: at 
week 2, anaemia was already completely corrected 
in a significant percentage of patients and their QoL 
signficatively improved. Treatment was not associated 
with a worsening of clinical condition or biological 
IBD activity. A recent update of Seville's Document 
recommended (Grade 1B) the administration of i.v. 
iron to patients with IBD-associated anaemia50. Our 
results confirm the usefulness of FCM when used for 
indications set out in clinical practice guidelines, and 
provides additional evidence to suggest that a very 
quick response in QoL can be expected, with significant 
changes in only two weeks. There are still some 
questions, however, that should be answered in future 
studies, such as the safety of higher doses, the utility of 
boosters or periodical maintenance, and the long-term 
effect on QoL.

Conclusions
In summary, high-dose FCM infusion to treat 

IBD anaemia was rather safe and very effective in 
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clinical practice. Its onset of action was very fast: at 
week 2, anaemia was already completely corrected 
in a significant percentage of patients and their QoL 
significatively improved. Treatment was not associated 
with worsened clinical or biological IBD activity. 
Recently Update Seville's Document recommended 
(Grade 1B) the administration of intravenous iron to 
patients with inflammatory bowel disease associated 
anaemia50. Our results confirm the usefulness of FCM 
when used for indications according to clinical practice 
guidelines. However, the administration of higher doses, 
boosters or periodical maintenance, not only to ensure 
and maintain the correction of anaemia or ferropenia, 
but also to ensure and maintain patients' quality of life, 
has yet to be evaluated.

Authorship contributions
All Authors approved the final manuscript.
JM, CC, MC, and SG-L recruited and monitored the 

patients; SG-L, JAG-E, JG, and FG designed the study; 
SG-L, JAG-E, EB and FG drafted the manuscript; SG-L 
and FG act as guarantors of the study. 

Disclosure of conflicts of interest
JAG-E and FG received grants and speaker fees from 
Uriach-Vifor, Spain, and GG has been Pharmacosmos 
and Vifor Consultant.
The other Authors declare no conflicts of interest.

References
1) Kulnigg S, Gasche C. Systematic review: managing anaemia in 

Crohn's disease. Aliment Pharmacol Ther 2006; 24: 1507-23. 
2) Gasche C, Berstad A, Befrits R, et al. Guidelines on the 

diagnosis and management of iron deficiency and anemia 
in inflammatory bowel diseases. Inflamm Bowel Dis 2007; 
13: 1545-53.

3) Gisbert JP, Gomollon F. Common. Misconceptions in the 
diagnosis and management of anemia in inflammatory bowel 
disease. Am J Gastroenterol 2008; 103: 1299-307.

4) Pizzi LT, Weston CM, Goldfarb NI, et al. Impact of chronic 
conditions on quality of life in patients with inflammatory 
bowel disease. Inflamm Bowel Dis 2006; 12: 47-52. 

5) Wells CW, Lewis S, Barton JR, et al. Effects of changes in 
hemoglobin level on quality of life and cognitive function in 
inflammatory bowel disease patients. Inflamm Bowel Dis 
2006; 12: 123-30. 

6) Cucino C, Sonnenberg A. Cause of death in patients with 
inflammatory bowel disease. Inflamm Bowel Dis 2001; 7: 
250-5.

7) Gasche C, Lomer MC, Cavill I, et al. Iron, anaemia, and 
inflammatory bowel diseases. Gut 2004; 53: 1190-7. 

8) Schreiber S, Howaldt S, Schnoor M, et al. Recombinant 
erythropoietin for the treatment of anemia in inflammatory 
bowel disease. N Engl J Med 1996; 334: 619-23.

9) Gisbert JP, Bermejo F, Pajares R, et al. Oral and intravenous 
iron treatment in inflammatory bowel disease: hematological 
response and quality of life improvement. Inflamm Bowel 
Dis 2009; 15: 1485-91. 

10) Kawai M, Sumimoto S, Kasajima Y, et al. A case of ulcerative 
colitis induced by oral ferrous sulfate. Acta Paediatr Jpn 1992; 
34: 476-8. 

11) Erichsen K, Hausken T, Ulvik RJ, et al. Ferrous fumarate 
deteriorated plasma antioxidant status in patients with Crohn 
disease. Scand J Gastroenterol 2003; 38: 543-8.

12) Gasche C, Waldhoer T, Feichtenschlager T, et al. Austrian 
Inflammatory Bowel Diseases Study Group. Prediction of 
response to iron sucrose in inflammatory bowel disease-
associated anemia. Am J Gastroenterol 2001; 96: 2382-7. 

13) Schroder O, Mickisch O, Seidler U, et al. Intravenous iron 
sucrose versus oral iron supplementation for the treatment of 
iron deficiency anemia in patients with inflammatory bowel 
disease: a randomized, controlled, open-label, multicenter 
study. Am J Gastroenterol 2005; 100: 2503-9. 

14) Erichsen K, Ulvik RJ, Nysaeter G, et al. Oral ferrous fumarate 
or intravenous iron sucrose for patients with inflammatory 
bowel disease. Scand J Gastroenterol 2005; 40: 1058-65. 

15) Bartels U, Pedersen NS, Jarnum S. Iron absorption and 
serum ferritin in chronic inflammatory bowel disease. Scand 
J Gastroenterol 1978; 13: 649-56. 

16) Bodemar G, Kechagias S, Almer S, et al. Treatment of anaemia 
in inflammatory bowel disease with iron sucrose. Scand J 
Gastroenterol 2004; 39: 454-8. 

17) Gasche C, Reinisch W, Lochs H, et al. Anemia in Crohn's 
disease. Importance of inadequate erythropoietin production 
and iron deficiency. Dig Dis Sci 1994; 39: 1930-4. 

18) Gasche C, Dejaco C, Waldhoer T, et al. Intravenous iron and 
erythropoietin for anemia associated with Crohn disease. A 
randomized, controlled trial. Ann Intern Med 1997; 126: 782-7. 

19) Gasche C, Dejaco C, Reinisch W, et al. Sequential treatment 
of anemia in ulcerative colitis with intravenous iron and 
erythropoietin. Digestion 1999; 60: 262-7. 

20) Kulnigg S, Stoinov S, Simanenkov V, et al. A novel intravenous 
iron formulation for treatment of anemia in inflammatory 
bowel disease: the ferric carboxymaltose (FERINJECT) 
randomized controlled trial. Am J Gastroenterol 2008; 103: 
1182-92. 

21) Mamula P, Piccoli DA, Peck SN, et al. Total dose intravenous 
infusion of iron dextran for iron-deficiency anemia in children 
with inflammatory bowel disease. J Pediatr Gastroenterol Nutr 
2002; 34: 286-90.

22) Schroder O, Schrott M, Blumenstein I, et al. A study for the 
evaluation of safety and tolerability of intravenous high-dose 
iron sucrose in patients with iron deficiency anemia due to 
gastrointestinal bleeding. Z Gastroenterol 2004; 42: 663-7. 

23) Van Assche G, Dignass A, Bokemeyer B, et al. European 
Crohn's and Colitis Organisation. Second European evidence-
based consensus on the diagnosis and management of 
ulcerative colitis part 3: special situations. J Crohns Colitis 
2013; 7: 1-33. 

24) Dignass A, Eliakim R, Magro F, et al. Second European 
evidence-based consensus on the diagnosis and management 
of ulcerative colitis part 1: definitions and diagnosis. J Crohns 
Colitis 2012; 6: 965-90. 

25) Van Assche G, Dignass A, Panes J, et al. European Crohn's 
and Colitis Organisation (ECCO). The second European 
evidence-based Consensus on the diagnosis and management 
of Crohn's disease: Definitions and diagnosis. J Crohns Colitis 
2010; 4: 7-27. 

26) Truelove SC, Witts LJ. Cortisone in ulcerative colitis; final 
report on a therapeutic trial. Br Med J 1955; 2:1041-8. 

27) de Dombal FT. Measuring and quantifying the status of 
patients with inflammatory bowel disease. In: de Dombal FT, 
Myren J, Bouchier IAD, Watkinson G, editors. Inflammatory 
bowel disease: some international data and reflections.  
Oxford: OxfordUniversity Press, 1986. p. 26-95.

28) Harvey RF, Bradshaw JM. A simple index of Crohn's-disease 
activity. Lancet 1980; 1: 514.

29) WHO, UNICEF, UNU. Iron deficiency anemia: assessment, 
prevention and control. A guide for programme managers. 

All rights reserved - For personal use only 
No other use without premission



© SIM
TI S

erv
izi

 Srl

205

Blood Transfus 2016; 14: 199-205  DOI 10.2450/2016.0246-15

High-dose intravenous iron and inflammatory bowel disease

Report of a joint WHO/UNICEF/UNU consultation. Geneva: 
World Health Organization; 1998. 

30) Wilson A, Reyes E, Ofman J. Prevalence and outcomes of 
anemia in inflammatory bowel disease: a systematic review 
of the literature. Am J Med 2004; 116: 44S-9S. 

31) Tsiolakidou G, Koutroubakis IE. Stimulating erythropoiesis 
in inflammatory bowel disease associated anemia. World J 
Gastroenterol 2007; 13: 4798-806. 

32) Ganzoni AM. [Intravenous iron-dextran: therapeutic and 
experimental possibilities]. Schweiz Med Wochenschr 1970; 
1007: 301-3. [In German.]

33) López-Vivancos J, Casellas F, Badía X, et al. Validation 
of the Spanish version of the inflammatory bowel disease 
questionnaire on ulcerative colitis and Crohn's disease. 
Digestion 1999; 60: 274-80.

34) Alcalá MJ, Casellas F, Fontanet G, et al. Shortened 
questionnaire on quality of life for inflammatory bowel 
disease. Inflamm Bowel Dis 2004; 10: 383-91.

35) Casellas F, Alcalá MJ, Prieto L, et al. Assessment of the 
influence of disease activity on the quality of life of patients 
with inflammatory bowel disease using a short questionnaire. 
Am J Gastroenterol 2004; 99: 457-61.

36) Befrits R, Wikman O, Blomquist L, et al. Anemia and 
iron deficiency in inflammatory bowel disease: an open, 
prospective, observational study on diagnosis, treatment 
with ferric carboxymaltose and quality of life. Scand J 
Gastroenterol 2013; 48: 1027-32. 

37) Evstatiev R, Marteau P, Iqbal T, et al. FERGI Study 
Group. FERGIcor, a randomized controlled trial on ferric 
carboxymaltose for iron deficiency anemia in inflammatory 
bowel disease. Gastroenterology 2011; 141: 846-53.

38) Evstatiev R, Alexeeva O, Bokemeyer B, et al. FERGI 
Study Group. Ferric carboxymaltose prevents recurrence of 
anemia in patients with inflammatory bowel disease. Clin 
Gastroenterology Hepatol 2013; 11: 269-77. 

39) Ali M, Rigolosi R, Fayemi AO, et al. Failure of serum ferritin 
levels to predict bone-marrow iron content after intravenous 
iron-dextran therapy. Lancet 1982; 1: 652-5. 

40) Van Wyck DB, Stivelman JC, Ruiz J, et al. Iron status in 
patients receiving erythropoietin for dialysis-associated 
anemia. Kidney Int 1989; 35: 712-6.

41) Gasche C, Evstatiev R, Haas T, et al. Diagnosis and treatment 
of iron deficiency and anaemia in inflammatory bowel 
diseases. Consensus of the Austrian IBD Working Party. Z 
Gastroenterol 2011; 49: 627-32. 

42) Skikne BS, Punnonen K, Caldron PH, et al. Improved 
differential diagnosis of anemia of chronic disease and iron 
deficiency anemia: a prospective multicenter evaluation of 
soluble transferrin receptor and the sTfR/log ferritin index. 
Am J Hematol 2011; 86: 923-7. 

43) Haas JD, Brownlie Tt. Iron deficiency and reduced work 
capacity: a critical review of the research to determine a causal 
relationship. J Nutr 2001; 131: 676S-88S; discussion 88S-90S. 

44) Goodnough LT, Nissenson AR. Anemia and its clinical 
consequences in patients with chronic diseases. Am J Med 
2004; 116: 1S-2S. 

45) Gasche C. Anemia in IBD: the overlooked villain. Inflamm 
Bowel Dis 2000; 6: 142-50; discussion 51.

46) Gomollón F, Gisbert JP. Current management of iron 
deficiency anemia in inflammatory bowel diseases: a practical 
guide. Drugs 2013; 73: 1761-70.

47) Chertow GM, Mason PD, Vaage-Nilsen O, et al. Update on 
adverse drug events associated with parenteral iron. Nephrol 
Dial Transplant 2006; 21: 378-82. 

48) Lyseng-Williamson KA, Keating GM. Ferric carboxymaltose. 
A review of its use in iron-deficiency anaemia. Drugs 2009; 
69: 739-56.

49) Macdougall I, Chappell J, Chai MO. Iron supplementation: 
focus on ferric carboxymaltose. Hospital Pharmacy Europe 
2010; 51: 1-4.

50) Leal-Noval SR, Muñoz M, Asuero M, et al. Spanish Expert 
Panel on Alternatives to Allogeneic Blood Transfusion. 
Spanish Consensus Statement on alternatives to allogeneic 
blood transfusion: the 2013 update of the "Seville Document". 
Blood Transfus 2013; 11: 585-610.

Arrived: 9 September 2015 - Revision accepted: 3 November 2015
Correspondence: José Antonio García-Erce
Hospital San Jorge
Aragon Institute of Health Investigation
Avda. Martínez Velasco 36 
Huesca 22.004, Spain
e-mail: jagarciaerce@gmail.com

All rights reserved - For personal use only 
No other use without premission




