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Abstract: Iron, which is an important micronutrient in the human body may be deficient in 
people with celiac disease (CD). Iron deficiency anemia (IDA) may be the presenting feature 
of celiac disease, also in the absence of diarrhea or weight loss. The treatment of IDA in 
patient with CD is primarily a gluten-free-diet (GFD), but it is also very important oral iron 
supplementation until the iron stores have been restored. However, a frequent problem in CD 
is the poor tolerability and poor efficacy of oral iron preparations. A new product, consisting 
of the combination of Ferrous Bysglicinate Chelate and Sodium Alginate (Feralgine™), has 
been demonstrated to be more bioavailable and well tolerated in CD. We present a case 
report that showed a clear efficacy of this product in a form of IDA refractory to conven-
tional therapy in a woman with CD and we demonstrated a clear increase of serum iron after 
administration of this new type of ferrous. 
Keywords: celiac disease, iron deficiency anemia, ferrous bisglycinate chelate, sodium 
alginate, OIAT

Introduction
Celiac disease (CD) is an immunologically mediated enteropathy of small bowel 
triggered in genetically susceptible persons by the ingestion of gluten and related 
proteins. In Europe and in the United States the prevalence is around 0.3–2.4% in 
the general population.1 Patients with CD may have various gastrointestinal and/or 
non-gastrointestinal signs and symptoms, some of which are not specific.1 In CD is 
usually observed iron malabsorption, because this element is absorbed in the 
duodenum and in the jejunum. Iron deficiency anemia (IDA) is a frequent finding 
in patients with overt CD (10–20% of cases). It represents the most common extra- 
intestinal symptoms of CD while in some patients it may be the only abnormality 
identified. Conversely, in general population patients presenting with IDA, CD is 
responsible for the anemia in 5% to 6% of the cases.1–5

Ferrous sulfate (FS) remains the gold standard treatment for oral supplementa-
tion in IDA but the treatment is limited by the frequent gastrointestinal side effects, 
mainly due to the irritation and the chemical reactions with unabsorbed iron 
compounds.3 FS generally results in poor effectiveness in patients with undiag-
nosed CD leading to a form of refractory IDA;1–5 furthermore, the effectiveness 
may be reduced also during the first months of gluten-free diet (GFD) when the 
mucosa lesions improving is ongoing and this makes CD patients prone to continue 
to be iron deficient.
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The option of a new kind of oral iron replacement 
treatment well tolerated and well absorbed consists in 
a particular challenge for patients with bowel diseases 
giving them the possibility of avoiding parenteral 
therapy.3,4 Iron amino acid chelates showed a good absorp-
tion and tolerability. Many clinical trials demonstrated 
clinical bioequivalence between FS and Ferrous 
Bysglicinate Chelate (FBC), although administrated at dif-
ferent iron dosage (ratio 4 to 1respectively).6 Non-heme 
iron is transported across the apical duodenal membrane 
by divalent metal transporter 1 (DMT1).3 Iron as FBC has 
shown to be dissolved more slowly and constantly than 
iron as FS, justifying a less DMT1 saturation with the 
consequence of an increase in iron bioavailability.8 

Recently, in order to improve the bioavailability a new 
preparation of FBC has been developed: Ferrous 
Bysglicinate Chelate Alginate (FBCA). This is a patented 
co-processed 1 to 1 ratio compound between FBC and 
Sodium Alginate by applying Spray-Drying 
technologies.6,7 This compound (named Feralgine®) may 
represent product with a very interesting and attractive 
profile by improving metabolism and taste of FBC.7 

Furthermore, as FBC, FBCA results are also well tolerated 
and well absorbed in IDA patients with overt CD.9

Here, we report the case of a young woman with IDA 
resistant to FS therapy due to underlying CD who 
responded promptly to FBCA.

Case Report
A 22-year-old girl was evaluated at the Regional Center 
for Diagnosis and Follow-up of the CD of Pediatric Unit 
of “Magna Graecia” University of Catanzaro because of 
microcytic anemia unresponsive to oral treatment with FS 
(60 mg/day). The family medical history was not contrib-
utory. The patient’s medical history was notable for non- 
specific gastrointestinal symptoms such as recurrent 
abdominal pain and, sometimes, diarrhea, accompanied 
by mild weakness, that were present at admission to our 
Unit. The physical examination showed a pale patient with 
moderate abdominal distension. BMI was normal. The 
laboratory parameters showed a moderate microcytic 
hypochromic anemia with a hemoglobin level of 9.1 g/ 
dl, a normal leukocyte count and moderate increase of 
platelet count (750,000 mmc). Biochemical blood para-
meters confirmed iron depletion: low levels of iron (35 
µg/dL), high Total Iron Binding Capacity (440 μg/dL) and 
low levels of ferritin (5 ng/mL). As the amount FS admi-
nistrated the last year considered adequate but ineffective, 

the patient was considered as a case of IDA resistant to 
treatment. According to the recent guidelines the possibi-
lity of an underlying CD was firstly evaluated.1–3 Positive 
serology was then detected: IgA endomysial antibody 
level was 1/320 and the titer of IgA-anti-tissue transglu-
taminase (IgAtTG) was over 250 U/mL (normal value <15 
U/mL). Multiple duodenal biopsies were performed. 
Histological examination revealed moderate to severe vil-
lous atrophy with lamina propria infiltration with chronic 
mononuclear cells. Intraepithelial cells were increased in 
number. The final diagnosis was CD (Marsh Oberhuber 
grade 3c). A strictly GFD was then prescribed. In order to 
evaluate the absorption of an other than FS iron com-
pound, we performed an oral iron absorption test (OIAT) 
with FBCA at the dosage of 30 mg of elemental iron. The 
results confirmed a good iron absorption as the serum iron 
was 27 µg/dl at baseline (T0) and increased to 93.2 µg/dl 
after the two hours (T1) (Figure 1). Then, we started 
treatment with FBCA at the dosage of 30 mg/day. 
A general status recovery was observed in few days. 
After 3 months Hb reached 11.5 g/dl; serological IgA 
endomysial antibody level lowered to 1/160, the titer of 
IgAtTG lowered to 100 (Table 1). After 6 months iron 
stores were replaced (ferritin 50 ng/dl). Serology for CD 
normalized at one year, with complete resolution of gas-
trointestinal symptoms.

Discussion
In general population, patients with IDA respond promptly 
to oral FS replacement and when treatment is fully effec-
tive hemoglobin reaches normal levels by 2–3 months 
after therapy has started.3 However, some subjects fail to 
respond or respond partially to treatment and are consid-
ered as cases of refractory IDA. In these patients the 
possibility of an underlying form of CD must be investi-
gated, as the refractoriness to oral iron supplements is 
characteristic of IDA in CD.1–5 Our case matched with 
this scenario having a one-year history of mild IDA treated 
unsuccessfully with FS while a prompt work-up confirmed 
the presence of a previously undiagnosed CD.

Treatment of IDA in CD consists of two principal 
activities. The first one is a GFD program, but it is well 
known that it takes place 6–12 months to normalize duo-
denal surface and let full iron absorption. The second one 
is to supply oral iron. Depending iron absorption on 
months necessary for the correction of intestinal mucosa 
by a good adherence to GFD, correction of IDA necessary 
result a long time consuming process.1,2,4,5
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According to the common good clinical practice as 
soon as CD diagnosis was obtained, our patients started 
a GFD.1 Considering our previous results with FCBA in 
CD patients we programmed to prescribe this preparation.9

The response to oral iron therapy may be evaluated by 
reticulocyte count that is increased within 5 to 10 days. 
However, in order to avoid repeated blood sampling, cur-
rently the efficacy of the treatment is evaluated at least one 
month after iron therapy by measuring hemoglobin levels. 
The possibility to evaluate iron absorption after adminis-
tration of a single dose might be helpful in programming 
iron treatment, especially in patients with CD. Interesting, 
measurement of iron absorption has been rekindled by 
reports that absorption of a single dose of nonradioactive 
iron may be evaluated by essay of the plasma iron con-
centration in the next 2–4 hours after the administration 
(OIAT). However, despite this procedure is easy to per-
form and provides clear information on the benefit of oral 

iron replacement, it is not routinely performed in the work- 
up of IDA.10–12

Using OIAT we have previously first evidenced that 
FBC is well absorbed and tolerated in children with overt 
CD as well as in those in GFD.12 Furthermore, our study 
showed that most celiac children who received FBC sup-
plementation had full recovery of their iron stores, in 
association with a strict adherence to a GFD.13

Vernero et al evidenced the FBCA (30 mg/day of 
elemental iron) effectiveness in IDA patients with inflam-
matory bowel disease.14 Similar results have been 
obtained by Ame et al studying 12 patients with IDA.15 

A good absorption of FBCA has been reported by 
Rondinelli et al performing OIAT in 14 adults with IDA 
(increase of mean serum iron from 11.21±10.66 to 111.00 
±51.56 µg/dl).15 In a previous study we investigated by 
OIAT the absorption of iron present in FBCA in 14 adults 
CD patients with IDA compared to 12 non-CD patients 
with IDA. In CD patients mean serum iron increased from 
28.21 g/dL to 94.14 g/dL while in non-CD patients with 
IDA mean serum iron increased from 34.91 g/dL to 118.83 
g/dL.The results confirmed as FBCA was well absorbed in 
patients with overt CD before starting GFD as well as in 
non-CD patients.9 The rate of iron absorption was similar 
to the ones observed by others studying OIAT with FS in 
IDA patients.9–11

In our patient FBCA resulted well absorbed in overt 
CD before GFD as we have previously observed in the 
other CD patients.9 Subsequently, the anemia was almost 
entirely corrected after 3 months of treatment with GFD 
and FBCA, while the iron stores were replaced after other 
3 months. This incremental rate is similar to that one 
expected for non-CD IDA patients with adequate FS repla-
cement but shorter than that expected in most of CD 

Figure 1 Test OIAT in our patient.

Table 1 Laboratory Values at the Beginning and After Three 
Months of Therapy

Baseline After 3 Months

RBC (mmc) 4.200.000 5.100.000
Hb (g/dl) 9.1 11.5

Htc (%) 33 41

MCV (fl) 73 82
PLT (mmc) 750.000 450.000

Ferritin (ng/mL) 5 19

Iron serum (µg/dl) 27 65
TIBC (μg/dL) 440 310

IgAtTG 250 100

EMA 1:320 1:180

Abbreviations: RB, red bloods; TIBC, total iron binding capacity; IgAtTG, IgA-anti 
-tissue transglutaminase; EMA, IgA endomysial antibody.
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patients in GFD treated with FS.1–5 In our case we confirm 
that FBCA is well absorbed in patients with overt CD yet 
during the first months of GFD when intestinal mucosa is 
not complete repaired.

The mechanism that could explain the good absorption 
of FBCA in CD remains unclear. Many studies have 
shown that aminoacid-chelated iron is better absorbed in 
intestine, compared to inorganic iron. In particular, it has 
been demonstrated that iron chelated with glycine is better 
and more quickly absorbed than FS. The intestinal absorp-
tion of non-heme iron is mediated by DMT1 that is less 
expressed in CD as a consequence of the mucosa’s lesions. 
This event may explain why iron is less absorbed in this 
disease. Recent studies in pigs showed that FBC increases 
transcript expression of DMT1 and the PepT1, a heme- 
iron transporter.16 The author suggested that FBC might be 
absorbed as heme iron, via the PepT1. Other studies have 
also shown that FBC is absorbed intact by intestinal cells; 
this observation underlines the possibility that absorption 
process of the iron as FBC may occur also independently 
of the presence of DMT1.17–22 Moreover, latest findings of 
a constant and slow release of iron from FBCA might 
explain the high bioavailability of iron, also in CD 
patients.8

In conclusion, this case report confirms the efficacy of 
FBCA in patients with overt CD, being well absorbed yet 
during the first months of GFD. This evidence supports the 
possibility that this preparation might be considered as 
a treatment of choice in celiac patients with IDA. 
Furthermore, our case confirms as the OIAT may be help-
ful in programming iron treatment in patients with IDA in 
order to choose the best compound for the patient. Finally, 
the present case report confirms as screening of CD should 
be done as a routine investigation in any patient with IDA.

We received written informed consent by the patient 
for the publication of this manuscript; no institutional 
consent was required for publication of the case.
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