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ABSTRACT – Background – The treatment of patients with inflammatory bowel disease (IBD) consists of the induction and maintenance remission
of the disease. Iron status indicators would be useful for the diagnosis of iron deficiency anemia, whereas the inflammation indicators would be for
the diagnosis of chronic disease anemia. Objective – To assess body iron status indicators and inflammation indicators during the treatment of IBD,
consisted of conventional or infliximab therapy in children and adolescents. Methods – A case-control study of a sample of 116 individuals, of which
81 patients with IBD, 18 of them receiving conventional therapy, 20 infliximab therapy, and 43 who were in remission of the disease, and 35 healthy
(control group) children and adolescents. Iron status and inflammation indicators were investigated at baseline, and 2 and 6 months of both therapies
– conventional and infliximab. Results – The mean age was 12.1±4.3 years. At baseline, both groups – conventional therapy and infliximab – presented
significant differences in most markers studied compared to the control group. After 2 months of conventional therapy, hemoglobin and serum iron
levels were lower than those of the control group; and red cells distribution width (RDW), total iron-binding capacity, transferrin receptor/ferritin
ratio, and interleukin-6 were higher than the control group. After 2 months of infliximab treatment, hemoglobin and serum iron levels were lower than
those of the control group; and RDW, soluble transferrin receptor, soluble transferrin receptor/ferritin ratio, and interleukin-6 were higher than the
control group. After 6 months of conventional therapy, hemoglobin and serum iron levels were lower than those of the control group, and RDW and
interleukin-6 were higher than those of the control group. After 6 months of infliximab treatment, the hemoglobin and serum iron levels were lower
than the control group, and RDW, soluble transferrin receptor, soluble transferrin receptor/ferritin ratio, erythrocyte sedimentation rate, and platelets
were higher than the control group. Regarding patients under treatment for at least one year (remission group), all markers studied, except transferrin,
were similar to the control group. Conclusion – In conclusion, there were some contradictions among the different body iron status indicators and
inflammation indicators at two and 6 months of treatment with conventional and infliximab therapy, however after one year of treatment, as shown
by the remission group, all indicators studied, except transferrin, were similar to healthy children and adolescents.
HEADINGS – Inflammatory bowel diseases, therapy. Iron-deficiency anemia. Child. Adolescent.

INTRODUCTION

Crohn disease and ulcerative colitis are chronic diseases
associated with a high risk of complications(1-3), with a consequent
need for surgery and hospitalization (4) . The treatment of
patients with inflammatory bowel disease (IBD) consists of the
induction and maintenance remission of the disease, aimed at the
healing of mucosa and improving intestinal and extra-intestinal
manifestations(5-7) as low bone mineral density, growth deficit,
pubertal delay, and anemia.
In order to assess anemia in IBD, the most useful body iron status
indicators are transferrin saturation(8-10), soluble transferrin receptor
(sTfR)(11-21), serum iron(11,12,17,22-24), soluble transferrin receptor/
ferritin ratio (sTfR-SF)(12,14,16,17,25) and transferrin(17,26,27); while
erythrocyte sedimentation rate (ESR)(11,17,22,23,26,28), interleukin-6
(IL-6)(22,24,26), ferritin(11,12,16,17,23-30), albumin(24) and platelets(31) are
considered inflammation indicators. The iron status indicators
would be useful for the diagnosis of iron deficiency anemia, whereas

inflammation indicators would be for the diagnosis of anemia of
the chronic disease, also known as anemia of inflammation(32).
Literature about the influence of conventional or biologic therapy
– infliximab – in anemia of patients with IBD is scarce. In adults with
IBD, one study demonstrated that, after 14 weeks of treatment with
infliximab, the occurrence of anemia decreased due to the control
of disease activity, according to the parameters studied – ESR,
ferritin and C-reactive protein (CRP)(28). Another study in children
and adolescents with Crohn disease, which assessed hemoglobin,
hematocrit, mean corpuscular volume (MCV), and serum iron,
found an increased concentration of serum iron after conventional
three-month therapy (corticosteroid and/or thiopurine)(33).
Due to lack of studies that analyzed iron status indicators and
inflammation indicators, during the treatment of IBD in pediatric
patients, we decided to do this study aiming to assess body iron
status indicators and inflammation indicators during the treatment
of IBD, consisted of conventional or infliximab therapy in children
and adolescents.
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METHODS

Patient population and study design
A case-control study, from July 2007 to January 2013, that
consecutively included all outpatients followed up at a specialized
clinic of pediatric IBD, 2–20 years old incomplete, of both genders,
at the start of treatment with conventional therapy – corticosteroid
and/or azathioprine and/or mesalazine – (conventional therapy
group) or biologic treatment with infliximab (infliximab group)
for IBD, confirmed by the set of clinical, endoscopic, pathological
and imaging criteria. All the patients included in these groups with
Crohn disease(34) presented Pediatric Crohn’s Disease Activity
Index (PCDAI) greater than 30, and those with ulcerative colitis(35)
presented Pediatric Ulcerative Colitis Activity Index (PUCAI)
greater than 65, at the baseline. We also included, consecutively,
all outpatients with a confirmed diagnosis of IBD under treatment
with conventional or infliximab therapy for more than one year who
were in remission of disease (remission group). All the patients of
this group presented disease activity indexes, PCDAI and PUCAI,
lower than 10. As for exclusion criteria, patients with IBD who
presented any other chronic associated disease were excluded.
We also studied a control group of healthy children and
adolescents, who did not present either chronic disease or anemia,
from a full-time school, located in the south of the city of São
Paulo, that was the same location of the outpatient clinic of this
study. This group’s selection consisted of detailed clinical evaluation
for signs of anemia – skin pallor, conjunctiva pallor, lip, and tongue
pallor(36). Therefore, patients without clinical signs of anemia or
chronic disease were matched for gender and age with the study
group and invited to participate in the project. Those who accepted
the invitation were scheduled for blood collection at their school.
Therefore, the sample of this study comprised 116 individuals
as follows: 18 patients in the conventional therapy group (7 with
Crohn disease and 11 with ulcerative colitis); 20 patients in the
infliximab group (all with Crohn disease); 43 patients in the
remission group – 21 patients receiving conventional therapy and
22 receiving infliximab therapy (all with Crohn disease), (28/43 with
Crohn disease and 15/43 with ulcerative colitis), and 35 healthy
individuals in the control group.
Methods
In addition to the hemoglobin and red cells distribution width
(RDW), the following indicators were assessed in all groups:
transferrin saturation, sTfR, serum iron, total iron-binding capacity
(TIBC), sTfR-SF, transferrin, ESR, IL-6, ferritin, albumin, and
platelets. In addition to these laboratory parameters, we also
assessed the intake and absorption of iron. It is interesting to note
that the formula to calculate the sTfR-SF is bellow(37):
sTfR-SF= log soluble transferrin receptor (µ/L)
ferritin (µ/L)
Right after the collection of blood sampling for the tests
described before, at the baseline, with the patient still in the fasting
state, the iron absorption was examined. So, the ferrous sulfate was
administered orally (1 mg of elemental iron/kg – maximum 25 mg of
elemental iron), and, after two hours, the serum iron was measured
again(38-40). It was arbitrarily established that the iron absorption
test was the difference between serum iron after iron overload and
initial serum iron.

The patients of the conventional therapy and infliximab groups
were assessed at the baseline (just before treatment starts), after 2
months and 6 months of treatment. The patients of the remission
group were assessed after at least one year of treatment, and the
control group was investigated only once.
PCDAI and PUCAI indices were assessed in all the patients
of the conventional and infliximab therapy groups, after 6 months
of the treatment start. According to the classification of Paris,
patients were assessed regarding the location of the disease(41).
The methodology used in the analysis of laboratory tests is
described below. Blood counts were performed by automated
analysis using ADVIA 120 analyzer, and serum iron through
the colorimetric method using ADVIA 1650 analyzer. Total
iron-binding capacity was established using the formula: total
iron-binding capacity = (transferrin – serum iron). The ferritin
concentration was obtained by the chemiluminescence method
using the ADVIA Centaur unit, and the measurement of transferrin was determined by turbidimetry using ADVIA 1650 analyzer.
Transferrin saturation was determined using the following formula:
transferrin saturation =

serum iron
TIBC

x 100

The dosage of the sTfR was made in duplicate and obtained
using the ELISA test (Kit for measurement of soluble human
transferrin R DTFR 1 – LGC Scientific Supply). The concentration
of IL-6 was determined using the ELISA test (R&D Systems –
Quantikine D6050 ELISA Kit; Minneapolis, MN), in duplicate, and
the methodology was followed as determined by the manufacturer.
ESR was obtained by automated analysis using the Spife device,
and protein electrophoresis was determined by electrophoretic
fractionation on agarose gel with densitometry reading.
All the anemic patients used iron medication in therapeutic
doses of the elemental iron. The intake of dietary iron was assessed
using the dietary survey called “usual daily diet” in the infliximab
and conventional therapy groups at baseline and after 2 and 6
months of treatment. The dietary iron intake was calculated
by computer program NutWin® version 2.5 (NutWin Software,
Nutrition Support Program, Escola Paulista de Medicina, São
Paulo, Brazil, 2002). We used Dietary Reference Intake (DRI)(42)
as the reference standard for evaluating the recommended values.
Statistical analysis
There was no normal distribution of all quantitative variables
(Kolmogorov Smirnov test), and, therefore, we used the KruskalWallis test when comparing the means of the four groups; if there
were any differences between them, multiple comparisons were
made using the Tukey test. The comparison of the prevalence of
anemia among the groups was assessed using Fischer’s test.
Statistical calculations were performed using the SPSS version
11.5.0 programs (SPSS Inc., Chicago, IL), and the significance level
was set at 0.05 or 5% rejection level of the null hypothesis.
Ethical considerations
The Research Ethics Committee of the Federal University of
Sao Paulo approved the project – CEP/ UNIFESP n:0524/07 and
n:1233/09, and all those responsible for the patients freely agreed
to the terms of the consent/assent form with all questions being
answered beforehand.
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RESULTS

TABLE 1 shows the demographic and baseline characteristics
of the population. The mean age of the patients was 12.1±4.3 years.
By the classification of Paris(41), all patients with Crohn disease,
at baseline, presented ileocolonic disease (L3), non-stenotic, and
nonpenetrating type (B1), while all patients with ulcerative colitis
presented pancolitis (E4) and severe type (S1).
Considering the limits of anemia by age, by the WHO(32), the
proportion of anemic patients in the conventional therapy group at
baseline was 61% (11/18), after 2 months of treatment was 33.3%
(6/18) and after 6 months of treatment was 27.7% (5/18). In the
infliximab group, 50% (10/20) of the patients presented anemia at
baseline, 50% (10/20) of the patients presented anemia after 2 months
of treatment, and 60% (12/20) of the patients presented anemia after
6 months of treatment. Therefore, there was no statistically significant
difference between the proportion of anemic patients: at baseline of
the conventional therapy group and baseline of the infliximab group
(P=0.718); after 2 months of the treatment with conventional therapy
and after 2 months of the treatment with infliximab (P=0.478); nor
after 6 months of treatment with conventional therapy and after 6
months of treatment with infliximab (P=0.095). In the remission
group, the proportion of anemia was equal to 18.6% (8/43). The
proportion of anemic patients of the infliximab group after 6 months
of treatment was statistically higher than that of anemic patients in
the remission group (P=0.003). In contrast, there was no statistically

significant difference in the proportion of anemic patients of the
conventional therapy group after 6 months of treatment and of the
remission group (P=0.649).
As shown in TABLE 1, at baseline, both groups – conventional
therapy and infliximab – presented significant differences in respect
of most markers studied compared to the healthy group.
After 2 months of conventional therapy (TABLE 2), hemoglobin
and serum iron levels were lower than those of the control group;
and RDW, TIBC, sTfR-SF, and IL-6 were higher than the control
group. After 2 months of infliximab treatment (TABLE 2),
hemoglobin and serum iron levels were lower than those of the
control group; and RDW, sTfR, sTfR-SF, and IL-6 were higher
than the control group.
The TABLE 3 demonstrated that after 6 months of conventional
therapy, hemoglobin and serum iron levels were lower than those of
the control group, and RDW and IL-6 were higher than those of the
control group. After 6 months of infliximab treatment (TABLE 3),
the hemoglobin and serum iron levels were lower than the control
group, and RDW, sTfR, sTfR-SF, ESR, and platelets were higher
than the control group. All patients of the conventional therapy
group and the infliximab group, after 6 months of treatment,
presented PCDAI and PUCAI lower than 10, so all of them were
in remission of disease, according to these activity indices.
Regarding patients under treatment for at least one year
(remission group), all markers studied, except transferrin, were
similar to the control group (TABLE 1).

TABLE 1. Demographic and baseline characteristics of body iron status indicators and inflammation indicators of the patients with inflammatory
bowel disease, according to the four studied groups.
Conventional Infliximab
Remission
Control
Variable
Therapy (CT)
(I)
(R)
(C)
P
P – Tukey test
N=18
N=20
N=43
N=35
Age (year)
10.2 (4.4)
11.9 (4.5)
13.2 (4.6)
11.8 (3.2)
0.078
Gender (F/M)
12/18
14/20
22/43
20/35
0.465
(P=0.004), CT<C (P=0.000), I<R
Hemoglobin (g/dL)
11.2 (2.0)
11.2 (2.3)
12.8 (1.6)
13.7 (1.0)
<0.001 CT<R (P=0.002),
I<C ( P=0.000)
RDW (red cells
CT>C
(P=0.002),
I>R (P=0.004), I>C
16.1 (1.9)
17.0 (4.7)
14.6 (2.0)
13.5 (0.5)
<0.001
distribution width) (%)
(P=0.000)
Transferrin saturation (%)
16.3 (11.9)
54.7 (74.3) 19.7 (131.2) 32.8 (13.5)
0.439
NS
Soluble transferrin receptor
CT>R
(P=0.001),
CT>C (0.002), I>R
36.5 (18.2)
37.4 (21.9)
21.0 (11.5)
21.6 (5.1)
<0.001
(mg/L)
(P=0.000) and I>C (P=0.001)
Serum iron (μg/dL)
37.4 (28.0)
69.5 (61.4)
82.5 (43.8) 98.0 (39.8) <0.001
CT<R (P=0.003) and CT<C (P=0.000)
Total iron binding capacity 247.4 (64.5) 197.5 (102.6) 177.1 (53.6) 202.6 (44.4) 0.003
CT>R (P=0.001)
(mg/dL)
Soluble transferrin receptor/
CT<I (P=0.000), CT>R (P=0.012), CT>C
0.3 (0.7)
1.5 (0.3)
-0.2 (0.5)
-0.3 (0.3)
<0.001 (P=0.001),
ferritin ratio (μg/dL)
I>R (P=0.000), I>C (P=0.000)
Iron intake (mg)
14.7 (5.4)
14.6 (4.7)
16.0 (6.0)
18.4 (17.3)
0.519
NS
Iron absorption (μg/dL)
157.7 (97.4) 181.2 (119.3) 192.8 (84.2) 203.4 (71.1) 0.351
NS
Transferrin (mg/dL)
288.5 (60.7) 272.2 (66.6) 262.0 (38.8) 300.6(22.5) 0.002
R<C (P=0.002)
Ferritin (ng/dL)
40.0 (69.6)
38.8 (51.6)
45.0 (50.5) 45.3 (25.4)
0.949
NS
CT<R
(P=0.001),
CT<C
(P=0.021), I<R
Albumin (g/dL)
3.5 (0.6)
3.5 (0.7)
4.0 (0.5)
3.9 (0.2)
<0.001
(P=0.001), I<C (P=0.013)
Erythrocyte sedimentation
39.5 (37.4)
29.2 (29.9)
19.1 (19.7)
12.8 (9.8)
0.001
CT>R (P=0.012), CT>C (P=0.001)
rate (mm3/hour)
CT>C (P=0.000), I>C
Interleukin – 6 (pg/mL)
9.1 (4.8)
6.6 (6.8)
4.5 (6.0)
2.2 (3.3)
<0.001 CT>R (P=0.013),
(P=0.019)
513500
461300
323326
339371
CT>C (P=0.000), I>R
Platelets (mm3)
<0.001 CT>R (P=0.000),
(252110)
(164407)
(110663)
(79732)
(P=0.003), I>C (P=0.016)
Values correspond to the number of patients and means (SD). NS: non-significant.
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TABLE 2. Characteristics, after two months of treatment, of body iron status indicators and inflammation indicators of the patients with inflammatory
bowel disease, according to the four studied groups.
Conventional Infliximab
Remission
Control
Variable
Therapy (CT)
(I)
(R)
(C)
P
P – Tukey Test
N=18
N=20
N=43
N=35
(P= 0.047) and I<C
Hemoglobin (g/dL)
12.4 (2.0)
11.1 (2.7)
12.8 (1.6)
13.7 (1.0)
<0.001 I<R (P=0.002), CT<C
(P=0.000)
RDW (red cells
(P=0.007), CT>C (P=0.000), I>R
16.6 (2.0)
17.1 (3.8)
14.6 (2.0)
13.5 (0.5)
<0.001 CT>R(P=0.000)
distribution width) (%)
and I>C (P=0.000)
Transferrin saturation (%)
20.3 (12.2)
-3.0 (107.0) 19.7 (131.2) 32.8 (13.5)
0.001
*
Soluble transferrin receptor
35.3 (21.1)
37.1 (24.2)
21.0 (11.5)
21.6 (5.1)
0.003
I>R (P= 0.009) and I>C (P=0.019)
(mg/L)
Serum iron (μg/dL)
58.0 (33.9)
57.2 (41.4)
82.5 (43.8) 98.0 (39.8)
0.002
CT<C (P=0.005) and I<C (P=0.003)
Total iron binding capacity 252.4 (62.6) 206.2 (83.0) 177.1 (53.6) 202.6 (44.4) 0.001
CT>R (P=0.000) and CT>C (P=0.021)
(mg/dL)
Soluble transferrin
CT<I (P=0.000), CT>R (P=0.042), CT>C
receptor/ferritin
0.2 (0.4)
1.5 (0.4)
-0.2 (0.5)
-0.3 (0.3)
<0.001
(P= 0.006), I>R (P=0.000) and I>C
ratio (μg/dL)
(P=0.000)
Iron intake (mg)
14.2(5.0)
14.0 (5.0)
16.0 (6.0)
18.4 (17.3)
0.538
NS
CT>I
(P=0.010),
CT>R
(P=0.002), I<C
Transferrin (mg/dL)
307.8 (64.5) 261.6 (61.9) 262.0 (38.8) 300.6(22.5) <0.001
(P=0.013) and R<C (P=0.001)
Ferritin (ng/dL)
25.1 (16.8)
76.4 (235.2) 45.0 (50.5) 45.3 (25.4)
0.001
*
Albumin (g/dL)
6.4 (12.3)
3.3 (0.7)
4.0 (0.5)
3.9 (0.2)
<0.001
*
Erythrocyte sedimentation
24.1 (24.5)
25.6 (21.7)
19.1 (19.7)
12.8 (9.8)
0.114
NS
rate (mm3/hour)
Interleukin – 6 (pg/mL)
7.0 (4.0)
5.8 (3.9)
4.5 (6.0)
2.2 (3.3)
<0.001
CT>C (P=0.003) and I>C (P=0.036)
429722
418550
323326
339371.4
Platelets (mm3)
0.016
CT>R (P=0.026) and I>R (P=0.045)
(191904)
(179688)
(110663)
(79732)
Values correspond to the number of patients and means (SD). * It was not possible to detect any statistical difference. NS: non-significant.

TABLE 3. Characteristics, after six months of treatment, of body iron status indicators and inflammation indicators of the patients with inflammatory
bowel disease, according to the four studied groups.
Conventional Infliximab Remission
Control
Variable
Therapy (CT)
(I)
(R)
(C)
P
P – Tukey Test
N=18
N=20
N=43
N=35
I<R (P=0.021) and I<C
Hemoglobin (g/dL)
12.3 (1.8)
11.6 (2.1)
12.8 (1.6)
13.7 (1.0)
<0.001 CT<C (P=0.010),
(P=0.000)
RDW (red cells
16.1 (4.1)
15.6 (1.8)
14.6 (2.0)
13.5 (0.5)
<0.001
CT>C (P=0.000) and I > C (P=0.003)
distribution width) (%)
Transferrin saturation (%)

27.1 (17.5)

19.0 (23.4)

19.7 (131.2)

32.8 (13.5)

<0.001

*

Soluble transferrin receptor
(mg/L)

30.3 (15.6)

32.8 (22.0)

21.0 (11.5)

21.6 (5.1)

0.003

I>R (P=0.009) and I>C (P=0.019)

Serum iron (μg/dL)

68.1 (34.8)

47.7 (35.4)

82.5 (43.8)

98.0 (39.8)

<0.001

CT<C (P=0.053), I<R (P=0.009) and I<C
(P=0.000)

Total iron binding capacity
(mg/dL)
Soluble transferrin receptor/
ferritin ratio (μg/dL)

218.0 (62.8)

241.9 (59.2)

177.1 (53.6)

202.6 (44.4)

0.001

CT>R (P=0.040) and I>R (P=0.000)

0.0 (0.5)

1.4 (0.3)

-0.2 (0.5)

-0.3 (0.3)

<0.001

CT<I (P=0.000), I>R (P=0.000) and I>C
(P=0.000)

Iron intake (mg)

18.9 (5.3)

15.5 (5.7)

16.0 (6.0)

18.4 (17.3)

0.792

NS

Transferrin (mg/dL)

282.9 (44.2)

283.0 (43.8)

262.0 (38.8)

300.6(22.5)

<0.001

R<C (P=0.000)

Ferritin (ng/dL)

35.7 (38.9)

29.9 (34.9)

45.0 (50.5)

45.3 (25.4)

0.006

*

Albumin (g/dL)

3.7 (0.5)

3.6 (0.9)

4.0 (0.5)

3.9 (0.2)

0.005

I<R (P=0.021)

Erythrocyte sedimentation
rate (mm3/hour)

13.5 (12.8)

30.7 (21.2)

19.1 (19.7)

12.8 (9.8)

0.004

Interleukin – 6 (pg/mL)

20.6 (13.5)

6.6 (6.7)

4.5 (6.0)

2.2 (3.3)

<0.001

334000
(116816)

456650
(159543)

323326
(110663)

339371
(79732)

0.001

CT<I (P=0.010), I>R (P=0.056) and I>C
(P=0.001)
CT>I (P=0.000), CT>R (P=0.000) and
CT>C (P=0.000)
CT<I (P=0.007), I>R (P=0.000) and I>C
(P=0.002)

Platelets (mm3)

Values correspond to the number of patients and means (SD). * It was not possible to detect any statistical difference. NS: non-significant.
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There was no statistically significant difference among the
four groups studied concerning the means of iron absorption
(TABLE 1) and iron intake (TABLE 1, 2, and 3). Therefore,
the consumption of iron was similar among these groups at all
studied times.
DISCUSSION

According to our knowledge, this is the first study that evaluated
the influence of conventional therapy and therapy with infliximab
in children and adolescents with IBD, analyzing almost all body
iron status indicators and inflammation indicators.
Patients under treatment for at least one year (remission
group) were similar to those of the control group for all markers
studied except for transferrin, suggesting that at least one year
of conventional therapy or therapy with infliximab would be
sufficient to normalize iron status indicators and inflammation
indicators.
At baseline, concerning the conventional therapy group, the
concentrations of hemoglobin, serum iron, and albumin were
lower when compared with the control group; whereas RDW, sTfR,
sTfR-SF, ESR, IL-6, and platelets presented higher concentration
than those of the control group. Regarding the infliximab group,
hemoglobin and albumin levels were lower compared to those of the
control group; however, RDW, sTfR, sTfR-SF, IL-6, and platelets
showed higher levels than those of the control group. Therefore, at
baseline, the markers’ behavior in the conventional and infliximab
groups was different when compared with a healthy population
(control), showing the presence of anemia due to iron deficiency
and anemia of inflammation.
In the course of treatment, after 2 months, for the conventional
therapy group, the concentration of hemoglobin and serum iron
was lower when compared with that of the control group; whereas,
RDW, TIBC, sTfR-SF, and IL-6 demonstrated higher levels
than in the control group. As for the infliximab group, levels of
hemoglobin, serum iron, and transferrin were lower than those
of the control group; however, RDW, sTfR, sTfR-SF, and IL-6
presented higher levels than the control group. Therefore, the
behavior of markers after 2 months of treatment, either with
conventional therapy or infliximab was different from that of
the control group, indicating that this time of therapy was still
not enough to normalize the markers studied, persisting the
occurrence of anemia due to iron deficiency and anemia of
inflammation.
After 6 months of treatment, regarding the conventional
therapy group, the concentration of hemoglobin and serum iron
was lower than that of the control group; whereas RDW and IL-6
were higher than those in the control group. As for the infliximab
group, levels of hemoglobin and serum iron were lower when
compared to those of the control group; however, RDW, sTfR,
sTfR-SF, ESR, and platelets presented higher levels than those of
the control group. Therefore, after 6 months, the performance of
markers remained virtually the same both in conventional treatment as in the treatment with infliximab, also noting alteration of
inflammation indicators, which suggests that anemia of inflammation was still present after this period with both therapies. However,
there was an unexpected result for the treatment with infliximab,
which was different from conventional treatment. The treatment
with infliximab also demonstrated alterations of the body iron
status indicators even after 6 months of treatment, which had not
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occurred with conventional therapy. Therefore, after 6 months
of treatment with conventional therapy, there was still the presence of anemia of inflammation, whereas, after treatment with
infliximab, there was the presence of anemia due to iron deficiency
associated with anemia of inflammation. It would be discussed
that the infliximab group was worst about the IBD compared to
the conventional group and that even though the activity index
indicated that the infliximab group was on remission, the anemia
was not solved. So, in some patients, who presented iron deficiency
anemia, the intravenous iron therapy, as shown by Venturieri,
et al. study(43), would be indicated even though the patient presented
normal iron absorption.
Considering that the iron absorption and iron intake in
conventional therapy and infliximab groups were statistically
similar to the control and remission groups, it can be inferred that
the anemia was not due to low iron intake or iron absorption deficit.
To the cause of anemia, the possible reason would be blood loss in
the stool for the activity of IBD.
It is essential to highlight that after 6 months of treatment,
the concentration of IL– 6 was higher in the conventional group
compared with the control group, while there was no difference
between infliximab and control group. Therefore, treatment
with infliximab seems to be more effective in respecting antiinflammatory power.
Regarding the sTfR, considered one of the best indicators
of iron deficiency anemia(21,25), especially the sTfR-SF(25), it is
interesting to note that there was higher concentration in both
conventional and infliximab groups compared to remission and
control group, at baseline, 2 and 6 months after treatment. One
study with children(25) showed that sTfR and sTfR/log ferritin
were significantly higher in the IBD group than the control group.
It is necessary to emphasize the lack of studies published
regarding indicators of iron body status and inflammation
indicators during the treatment of IBD in adults, children, and
adolescents. It is also important to mention that these studies
evaluated small among indicators. One study showed, after 3
months and a half of the treatment with infliximab, in adults with
IBD, reduction in the occurrence of anemia of inflammation,
according to the parameters of ESR, ferritin, and CRP(26). The
study in children and adolescents with Crohn disease treated
with conventional therapy observed increased serum iron after 3
months of treatment(30).
Concerning iron absorption in patients with IBD, one study(23)
using a different methodology from that of the present study, also
concluded that the absorption was preserved in adults with activity
IBD, and another(22), found decreased iron absorption in patients
with Crohn disease, studying a sample from 5 to 25 years old.
One limitation of this study would be the size of the sample,
which would be considered quite small, especially concerning the
number of participants in each of the four groups: conventional
therapy, infliximab, remission, and control. For example, the
concentration of sTfR was higher in both groups – conventional
and infliximab – compared to the remission and control groups,
but there was an only statistical difference of the infliximab group.
CONCLUSION

In conclusion, there were some contradictions among the
different body iron status indicators and inflammation indicators
at 2 and 6 months of treatment with conventional and infliximab
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therapy, however after one year of treatment, as shown by the
remission group, all indicators studied, except transferrin, were
similar to healthy children and adolescents.
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Resumo – Contexto – O tratamento de pacientes com doença inflamatória intestinal (DII) consiste na indução e manutenção da remissão da doença. Os
indicadores do estado corporal do ferro seriam úteis para o diagnóstico da anemia por deficiência de ferro, enquanto os indicadores de inflamação
para o diagnóstico da anemia da doença crônica. Objetivo – Avaliar os indicadores do estado corporal do ferro e os indicadores de inflamação durante
o tratamento da doença inflamatória intestinal, com terapia convencional ou infliximabe em crianças e adolescentes. Métodos – Estudo de casocontrole de uma amostra de 116 indivíduos, sendo 81 pacientes com DII, dos quais 18 com terapia convencional, 20 infliximabe e 43 em remissão da
doença, e 35 crianças e adolescentes saudáveis (grupo controle). Os indicadores do estado do ferro e os indicadores de inflamação foram avaliados no
início, 2 e 6 meses de dois tipos de tratamento – terapia convencional e terapia com infliximabe. Resultados – A média de idade foi de 12,1±4,3 anos.
No início do tratamento, ambos os grupos – terapia convencional e infliximabe – apresentaram diferenças significantes com relação à maioria dos
marcadores estudados comparados ao grupo controle. Após 2 meses de terapia convencional, os níveis de hemoglobina e ferro sérico foram inferiores
em comparação ao grupo controle; e amplitude de distribuição dos eritrócitos (RDW), capacidade total de ligação do ferro, razão entre o receptor
de transferrina solúvel e ferritina e interleucina-6 foram superiores aos do grupo controle. Após 2 meses de tratamento com infliximabe os níveis de
hemoglobina e ferro sérico foram inferiores em comparação ao grupo controle, e RDW, receptor de transferrina solúvel e interleucina-6 foram superiores
aos do grupo controle. Após 6 meses de terapia convencional, os níveis de hemoglobina e ferro sérico foram inferiores aos do grupo controle, e RDW e
interleucina-6 superiores aos do grupo controle. Após 6 meses de tratamento com infliximabe, os níveis de hemoglobina e ferro sérico foram inferiores
comparados ao grupo controle, e RDW, receptor de transferrina solúvel, razão receptor de transferrina solúvel e ferritina, taxa de sedimentação de
eritrócitos e plaquetas foram superiores ao do grupo controle. Quanto aos pacientes que estavam em tratamento há mais de um ano (grupo remissão),
todos os marcadores, exceto a transferrina, foram similares ao grupo controle. Conclusão – Houve contradições entre os diferentes indicadores do
estado corporal do ferro e dos indicadores de inflamação aos 2 e 6 meses de tratamento com terapia convencional e infliximabe, no entanto após um
ano de tratamento, conforme observado pelo grupo em remissão, todos os indicadores estudados, exceto a transferrina, foram semelhantes aos das
crianças e adolescentes saudáveis.
DESCRITORES – Doenças inflamatórias intestinais, terapia. Anemia ferropriva. Criança. Adolescente.
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