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ORIGINAL ARTICLE
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Abstract
Objective. Iron deficiency and anemia are being increasingly recognized as a complication of inflammatory bowel disease
(IBD). The aim of this study was to observe, in a non-interventional way, how Swedish gastroenterologists adhere to guidelines
in IBD outpatients treated with intravenous ferric carboxymaltose (FCM), and the result of treatment. Material and
methods. Altogether 394 IBD patients (Crohn’s disease (CD) 60%, ulcerative colitis (UC) 40%) from 14 centers were
included. Group A (n = 216) was observed fromNovember 2008 and group B (n = 178) fromMarch 2010. Time of observation
ranged from 12 to 29 months. Results. S-Ferritin (mmol/l) and transferrin saturation (T-Sat; %) were recorded at baseline in
62% and 50% in group A. Median values for Hb, ferritin and T-Sat at baseline were 111 g/l, 10 mmol/l and10%, respectively,
and 134 g/l, 121 mmol/l and 20% after iron treatment (p < 0.001 for all three parameters). Similar results were found in group B.
Approximately three-quarters of all patients had only one iron infusion during the study period. Median time to reinfusion was
6 (1–25) months. Only previously described infusion reactions occurred in 27 (7%) patients. Conclusions. Adherence to
European guidelines was rather poor and needs to be improved. The effect on iron parameters of intravenous FCM was
significant, and resulted in a ferritin level that indicates an effect on the iron stores. The effect was mostly sustained for a year
since only one-quarter of the patients were given repeated iron infusions. No unforeseen safety concerns emerged during the
observation period.
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Introduction

The prevalence of anemia and iron deficiency (ID) is
quite common in inflammatory bowel disease (IBD) [1].
Anemia, according to WHO’s definition, was found
in about 20% and ID in 40% in a Scandinavian cohort
of IBD outpatients [2] and these results were recently
confirmed in another Swedish study [3]. Anemia can
result from iron deficiency (IDA) caused by blood

loss from the gastrointestinal tract together with
impaired uptake from the small bowel, or be a con-
sequence of iron being trapped in the reticulo-
endothelial system and thereby not available for
hematopoesis (anemia of chronic disease (ACD)
[4]. In ACD, IL-6 upregulates hepcidin which blocks
the release of iron from intestinal cells and macro-
phages [5]. The awareness of IDA and ACD in IBD
has up till now been rather low, partly depending on
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difficulties in correctly diagnosing ID. Today,
according to WHO, anemia is defined as hemoglo-
bin <130 g/l for men and <120 g/l for women. The
most useful parameters for diagnosing ID are con-
sidered to be serum transferrin saturation (T-Sat),
serum ferritin and morphological red blood cell
parameters (mean corpuscular volume (MCV),
mean corpuscular hemoglobin (MCH)) according
to European guidelines [4]. Serum iron (S-Fe)
alone is of limited value but is needed to calculate
T-Sat. Ferritin is increased in chronic inflammatory
states and can therefore be difficult to interpret in
diseases with ongoing inflammation. Recently, sol-
uble transferrin receptor (sTRF) and the index
sTFR/log ferritin has been reported to be the best
test for ID, sTRF not being affected by inflamma-
tion [6]. However, sTFR is usually not available in
clinical routine, except at university hospitals. Defi-
ciency of vitamin B12 and folic acid are known but
rather rare causes of macrocytic anemia in IBD. To
evaluate inflammatory activity in IBD patients with
anemia and ID, C-reactive protein (CRP) may be
helpful.
It is today generally agreed that anemia and ID in

IBD should be treated with intravenous iron as first-
line therapy [7], although some patients can be treated
successfully with oral iron [8]. The use of oral therapy
is restricted by side effects which cause discontinua-
tion of therapy in as much as 20% [9]. Some concern
has also been raised about possible negative effects on
disease activity from the large amount of iron that is
left unabsorbed in the gut during oral therapy [10].
Since autumn 2008 ferric carboxymaltose (FCM) has
been available in Sweden for treating ID and IDA.
The aim of the present observational study was to
observe a cohort of IBD outpatients treated with
intravenous FCM, with special reference to adher-
ence to guidelines for diagnosing anemia and ID,
effect of FCM treatment over time, quality of life
(QoL) and safety aspects.

Methods

Inclusion criterion was IBD outpatients treated with
FCM (Ferinject�). Two hundred and sixteen IBD
patients (group A) from four Swedish hospitals were
included in a retrospective observation period from
November 2008 to March 2010 and thereafter fol-
lowed prospectively for another 12 months (Figure 1).
Additionally, 178 new patients (group B) from 12 hos-
pitals were included from March 2010 and followed
prospectively for 12 months. The total material there-
fore consists of 394 patients. The median time of
observation was 17 (13–29) months for group A and
12 months for group B.
This was an observational study and it was left to

all participating investigators to decide what tests
were taken before and after treatment in each sep-
arate case, the dose of FCM given, as well as if and
when retreatment should be given. Last observation
carried forward (LOCF) was used for replacement of
missing data in all patients for treatment evaluation.
All available relevant data as well as episodes of
retreatment during the observation period were
registered in a study data base file for later calcula-
tions. All adverse drug reactions were described and
registered.
In group B, assessment of QoL with short health

scale (SHS) was optional before and after treatment at
6 and 12 months [11,12]. This validated question-
naire consists of four QoL dimensions using a VAS
scale (0–100 mm). Those dimensions are: IBD symp-
toms, social function, disease-related worry and
general well-being.
Data were presented using descriptive statistics

with mean, standard deviation, median and range
for continuous variables and frequency and propor-
tion for categorical variables. Comparisons between
baseline values and LOCF were made using the
Student’s t-test for paired samples (continuous vari-
ables). Comparison between independent groups
were made using the Student’s t-test for independent
samples. Categorical variables were analyzed using
the Chi-square test. All tests were two-sided and
p < 0.05 was regarded as statistically significant.
Adjustment for multiplicity was not done because
variables were strongly correlated. Data were analyzed
using IBM SPSS statistics version 20 and statistica
version 9 (SPSS Inc., Chicago, IL, USA).
Descriptive demographic data regarding age, gen-

der, diagnosis, disease duration, co-morbidity and
concomitant medication at inclusion are shown
in Table I.
The protocol was approved by the ethical commit-

tee of the Karolinska University Hospital, and all
patients signed informed consent.

Retrospective A Prospective A

n = 216 

Nov 2008      March 2010 Prospective B

n = 178

March 2010 3           6           9         12

Months

Figure 1. Study flow chart.
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Results

Anemia and ID-related baseline values before the first
FCM infusion and after treatment, as well as the
proportion of patients where such values were avail-
able, are presented in Tables II and III for group A
and B, respectively. Vitamin B12 and folic acid had
been measured in 30%; no case of significant defi-
ciency was observed. CRP at baseline was available
in two-thirds of the patients and was increased
(>10 mg/l) in 30% in both groups. At baseline,
9 men and 4 women (6%) had normal hemoglobin
levels in group A and 14 men and 3 women (10%) in
group B.
After treatment, 277 (75%) patients had a normal

hemoglobin level (LOCF); an increase in hemoglobin
of ‡20 g/l was found in 162 (45%) patients and a
ferritin level of more than 100 mg/l in 170 (52%)

patients. The median initial dose of FCM was
1000 (100–1000) mg and was given to 294 (74%)
of the patients. Retreatment was defined as any new
treatment given more than 1 month after start of
treatment. In group A, retreatment was given to
62 patients (29%), and 45 (21 %) had two or more
retreatments. The corresponding figures for group B,
with its shorter observation period, were 38 (21%)
and 15 (7%), respectively. The median time to
retreatment was 240 (31–751) days in group A and
160 (30–344) days in group B.
Altogether, 27 (7%) patients received blood

transfusion during the observation periods.

Quality of life

SHS data in group B at baseline, 6 months and
12 months were available in 148, 75 and 61 patients,
respectively. When comparing patients with and with-
out an hemoglobin increase of ‡20 g/l from baseline to
6 months, there was a significant difference for
SHS1 and SHS4 (IBD symptoms and general well-
being) (p < 0.010 and p = 0.027, respectively). Post hoc
comparison for within group baseline and LOCF
showed that there was a statistical demonstrated
decrease in SHS1 (mean change = -19.0, p < 0.05)
and SHS4 (-10.1, p < 0.05) symptoms in the Hb
‡20 g/l group, whereas no difference could be
statistically demonstrated in the Hb <20 g/l group.

Safety

Twenty-seven patients (7%) experienced infusion
reactions of which none was considered serious and
all were previously described. Among these, pruritus,
chest oppression, nausea and slightly increased tem-
perature were most common. Seven of these patients
were excluded by their investigator.

Discussion

According to reported surveys among gastroenterol-
ogists in nine European countries about diagnosing
anemia and ID in IBD patients, the adherence to

Table I. Demographic data for group A and B and (A + B).

Group A Group B
Group
A + B

Demographics n = 216 n = 178 n = 394

Median age (years) 40 (18–85) 40 (18–90) 39 (18–90)
Female n (%) 118 (55) 92 (52) 210 (53)
CD n (%) 135 (63) 101 (57) 236 (60)
UC n (%) 81 (37) 77 (43) 158 (40)
Disease duration
(years)

14 (2–52) 10 (2–53) 11 (2–53)

Concomitant medication
5-ASA n (%) 92 (43) 74 (42) 169 (43)
B12 n (%) 62 (29) 59 (33) 122 (31)
Folic acid n (%) 35 (16) 24 (13) 59 (15)
Azathioprine n (%) 77 (36) 68 (38) 147 (37)
TNF-a antagonists
n (%)

46 (21) 38 (21) 85 (22)

Glucocorticosteroids
n (%)

77 (36) 58 (32) 138 (35)

Co-morbidities
CHD n (%) 12 (6) 6 (3) 18 (4.6)
Diabetes n (%) 5 (2) 5 (3) 10 (2.5)
Malabsorption n (%) 5 (2) 5 (3) 10 (2.5)
Renal dysfunction
n (%)

3 (1) 4 (2) 7 (1.8)

Abbreviations: 5-ASA = 5-aminosalicylic acid; CD = Crohn’s
disease; CHD = coronary heart disease; UC = ulcerative colitis.

Table II. Descriptive statistics for baseline and LOCF values.

Group A
n = 216 n (%)

Baseline
median (range) n (%)

LOCF
median (range) p-value

Hb g/l 212 99 111 (44–149) 196 92 134 (89–169) <0.001
MCV fl 182 85 81 (49–102) 169 79 90 (68–119) <0.001
Ferritin mmol/l 132 62 10 (3–708) 175 82 121 (3–1223) <0.001
S-Fe mmol/l 156 73 5 (1–72) 175 82 14 (2–51) <0.001
T-Sat (%) 106 50 10 (0–36) 120 56 20 (0–42) <0.001

Abbreviations: Hb = hemoglobin; LOCF = last observation carried forward; MCV = mean corpuscular volume; S-Fe = serum iron;
T-Sat = transferrin saturation.
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guidelines is very varying [13]. Ferritin was measured
approximately in 75% (54–96) with great fluctuations
between different countries, and T-Sat in only 25%
(13–43). In the present study the corresponding
figures in the retrospective group A were 62% and
50%, respectively, before treatment and 82% and
56% during follow-up. In the prospective group B,
ferritin was measured in more than 80% and T-Sat in
about 60% both before and after treatment. Taken
together, the figures possibly indicate an increasing
awareness in this study of the importance of measur-
ing both ferritin and T-Sat in diagnosing IDA. To
avoid misinterpretation of falsely “normal” ferritin
levels caused by inflammation, T-Sat should always
be included when IDA is suspected. CRP may be
helpful in assessing inflammatory activity; it was mea-
sured in two-thirds of patients and was increased in
about 30% indicating a mixture of ACD and pure
IDA.
It is also obvious from the present study that some

patients, especially shortly after the release of FCM on
the market, were given FCM on doubtful indications
(i.e., high ferritin levels) without adherence to guide-
lines. Further, it must be emphasized that in an
observational study there will be missing data which
will cause problems in interpretation especially when
40% of values are missing as in case with T-Sat. On
the other hand, it was a primary objective to evaluate
adherence to guidelines when diagnosing IDA.
The median level of hemoglobin at baseline in the

present study was somewhat higher compared with
the above-mentioned survey, 111 and 114 g/l in the
two groups indicating a more alert attitude toward
anemia in IBD and an increased intention to treat it.
The vast majority of the patients had clearly a pre-
dominant IDA since the median ferritin and T-Sat
levels were 5 mmol/l and 10% and 12 mmol/l and 10%
in group A and B, respectively.
The results of hemoglobin parameters following

treatment in this study correlates well with results
from randomized controlled studies with FCM in
anemic IBD patients [14,15]. Thus, the FERGIcor
trial [15] including 244 patients randomized to FCM

treatment with similar baseline values followed for
12 weeks, 73% reached a normal Hb level; in the
present study, this was achieved in 75%; it should be
remembered, however, that 8% of the study patients
had normal Hb values at baseline and that the study
was an open observational study with LOCF assessed
as a result of treatment. It has been argued that an
increase in Hb value of ‡20 g/l indicates sufficient
response to iron treatment; this was found in 45% in
this study as compared with 66% in the FERGIcor
trial. To avoid recurrence of ID and IDA, it has been
recommended that ferritin in non-inflamed patients
should exceed 100 mmol/l after treatment; this was
achieved in 52% in this study compared with 43% in
the earlier study.
A median dose of 1000 mg FCM was given to

294 (74%) at initial treatment of the study patients.
However, there is no information about possible
repeated infusions during the first month after the
initial treatment. The amount of iron needed to
correct the anemia and replenish the iron stores is
probably underestimated using the Ganzoni formula
[16] and probably even so by using the suggested
alternative formula based on hemoglobin level and
bodyweight used in the FERGIcor trial [15]. An
initial dose of less than 1000 mg is probably very
seldom indicated except in patients with very low
body weight.
Recurrence of IBD-associated anemia following

treatment with intravenous iron sucrose and erythro-
poietin has been reported by Kulnigg et al. [17] in an
retrospective study including 88 patients from three
prospective trials with a follow-up analysis for 5 years.
Themedian time to anemia recurrence was 10months
in this study. Recently, Evstatiev et al. reported a
recurrence of anemia in one-quarter of IBD patients
treated with FCM for anemia after 8 months [18].
The corresponding time in this study was somewhat
shorter, being 240 (31–751) days in group A, and
160 (30–344) days in group B. There is no obvious
explanation for the shorter time to reinfusion in group
B such as difference in baseline laboratory values,
concomitant medication, inflammatory activity or

Table III. Descriptive statistics for baseline and LOCF values.

Group B
n = 178 n (%)

Baseline
median (range) n (%)

LOCF
median (range) p-value

Hb g/l 176 98 114 (76–166) 166 92 132 (87–162) <0.001
MCV fl 126 70 84 (61–104) 120 95 91 (72–111) <0.001
Ferritin mmol/l 146 81 12 (3–730) 152 84 88 (5–2038) <0.001
S-Fe mmol/l 157 87 6 (10–30) 146 81 14 (3–67) <0.001
T-Sat (%) 111 62 10 (0–15) 100 56 30 (0–33) <0.016

Abbreviations: Hb = hemoglobin; LOCF = last observation carried forward; MCV = mean corpuscular volume; S-Fe = serum iron;
T-Sat = transferrin saturation.
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clinical background. It is possible that the occurrence
of ID without anemia, which is thought to precede
anemia development, has been considered a reason
for re-treatment in the present study, and more fre-
quently during the later part of the study, thereby
explaining the shorter time to reinfusion compared
with the earlier studies as well as the difference
between group A and B. However, the authors do
not know the reason for reinfusion in each separate
case, this decision being left to the investigator at each
participating site.
Slightly more patients in group A had repeated

FCM treatment, most likely because of the longer
observation period in this group, 17 versus 12months.
Anyhow, out of the 394 patients of groups A + B,
294 (74%) had only one infusion episode.
Several studies have shown improvement in

health-related QoL in IBD patients after i.v. iron
treatment and after oral iron supplementation
using well-known questionnaires (Short-Form-36
(SF-36), inflammatory bowel disease questionnaire
(IBDQ)) as well as improvement of cognitive func-
tions [8,15,19]. In the present study, estimation of
QoL, assessed by using the validated SHS question-
naire was optional in group B at baseline and during
follow-up at 6 and 12 months. As a result, the
numbers of patients with SHS results from base-
line and 6 or 12 months were limited. Overall, there
were no statistical changes from baseline in the whole
cohort. However, when analyzing the data for
patients with an Hb increase above (‡) and below
(<) 20 g/l, there was a significant difference between
the groups concerning IBD symptoms and general
well-being at 6 months. The improvement in IBD
symptoms could possibly be secondary to the effect
on general well-being, although a specific effect on
IBD status cannot be ruled out.
For patients with ferritin >100 mg/l at 6 months,

however, there was no statistical change in QoL. This
might reflect the fact that increased ferritin can be
secondary to increased inflammatory activity with
more symptoms.
As to safety, few adverse drug reactions were

reported in this large, prospective study with at least
1 year of observation. All reactions were previously
known and none was considered serious although in
a few cases the investigator decided to exclude the
patient from further treatment and follow-up.
In conclusion, this study as per the authors’ know-

ledge is the largest reported prospective open obser-
vational study on the treatment of anemia and ID in
IBD outpatients treated with FCM. Adherence to
European guidelines [4] was initially rather poor
but improved over time. The overall results show a
significant increase in hemoglobin, T-Sat and ferritin

levels after treatment. In almost three-quarters of the
patients, the effect was sustained over 1 year. Non-
serious infusion reactions, all previously described
occurred in 7%. Retreatment was prescribed earlier
than previously reported in approximately 25% of this
cohort during the study period. QoL, concerning IBD
symptoms and general well-being, improved in a
subgroup of patients with a hemoglobin increase of
‡20 g/l compared with those without this hemoglobin
response following treatment.
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