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Abstract

Children are particularly wvulnerable to iron deficiency and its
consequences. The estimated prevalence of anemia in the world
population is about 40%. According to WHO, 47% of preschool
children and 25% of school-age children suffer from iron deficiency
anemia. Results of ongoing studies indicate that iron deficiency and
anemia in children may impair their further development, both
neurological and motor. The treatment of choice for iron deficiency and
iron deficiency anemia is prolonged administration of oral iron
preparations. Iron ions not absorbed from the intestine determine
frequent adverse effects, which become a reason to abandon therapy
with the prolongation of supplementation. Our study was designed to
compare the efficacy of succrosomal and elemental iron
supplementation in the treatment of iron deficiency and iron deficiency
anemia in children aged 3-6 years by evaluating iron metabolism
parameters. We also planned to assess the side effects of the studied
supplements, the efficacy of the therapy with a single daily dose and the
analysis of the occurrence and subsidence with the supplementation of
clinical symptoms of iron deficiency or iron deficiency anemia in
children aged 3-6 years. This is the single-center randomized
comparative study. A total of 100 patients were planned to be enrolled
in the study. Iron supplementation will be administered for 12 weeks.
The primary aim of the study is to demonstrate that the effect of the
application of succrosomal iron preparation is not worse than in the
case of the application of elemental iron. The secondary objectives are
to evaluate the adverse effects of the compared preparations, the
efficacy of iron supplementation administered in a single daily dose and
assess the occurrence and treatment-related resolution of iron deficiency
symptoms and iron deficiency anemia in the study population.
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Introduction

Children are particularly wvulnerable to iron
deficiency and its consequences. A clinically
latent iron deficit initially develops in deficiency
conditions, followed by microcytosis with normal
hemoglobin concentration, and the final stage is
anemia [1]. The estimated prevalence of anemia in
the world population is about 40% [2]. Almost
80% of all cases are iron deficiency anemia [3]. It
is estimated that 1.224 billion people worldwide
suffer from it [4]. According to WHO, 47% of
preschool children and 25% of school-age
children suffer from iron deficiency anemia [5].
Iron requirement during this period is high and
difficult to cover with diet. Results of ongoing
studies indicate that iron deficiency and anemia in
children may impair their further development,
both neurological and motor [6,7,8]. The
treatment of choice for iron deficiency and iron
deficiency anemia is prolonged administration of
oral iron preparations. The bioavailability of
commonly used products is limited [9,10]. Iron
ions not absorbed from the intestine determine
frequent adverse effects, which become a reason
to abandon therapy with the prolongation of
supplementation. Studies conducted on tissue
models indicate that intestinal absorption of
succrosomal iron is nearly 3.5 times higher than
previously used preparations [11]. In studies
conducted to date, the efficacy of succrosomal
iron is comparable, with a favorable safety profile.
Available studies indicate that using a lower dose
of the preparation allows achieving a similar
therapeutic effect with fewer reported side effects.
So far, no studies have been published comparing
the efficacy of succrosomal iron supplementation
with elemental iron in children.

Study design
Hypotheses posed

The study was designed to compare the efficacy of
succrosomal and elemental iron supplementation
in the treatment of iron deficiency and iron
deficiency anemia in children aged 3-6 years by
evaluating iron metabolism parameters. The
primary objective is to demonstrate that the effect
of succrosomal iron in the study population is no
worse than the standard recommended elemental
iron.

We also planned to assess the side effects of the
studied supplements, the efficacy of the therapy
with a single daily dose and the analysis of the
occurrence  and  subsidence  with  the
supplementation of clinical symptoms of iron
deficiency or iron deficiency anemia in children
aged 3-6 years.

Material and methods
Study site and randomization procedure

The single-center randomized comparative study
will be conducted at the 2nd Department of
Pediatrics of the Medical Center for Postgraduate
Education of the Central Clinical Hospital of the
Ministry of Internal Affairs and Administration in
Warsaw.  Patients  will  undergo  block
randomization. The study compares two groups of
patients: those supplementing with succrosomal
iron (Group 1, study group) and those receiving
elemental iron (Group 2, control group). It is
planned to analyze the response to treatment in
subgroups: patients diagnosed with isolated iron
deficiency and iron deficiency anemia.

Study group
Sample size

Anticipating future statistical analysis and patients
lost to follow-up, a total of 100 patients were
planned to be enrolled in the study.

Inclusion criteria

e Age 3106 years

e Iron deficiency assessed by hematological
parameters according to WHO standards

e Iron deficiency anemia detected by
hematological markers according to WHO
standards

Exclusion criteria

e Severe anemia (hemoglobin -2 SD from the
age-standard)

¢ Iron deficiency due to probable blood loss

e Anemia due to other causes, including genetic
disorders (e.g., thalassemia, hemolytic anemia,
etc.)

e Intravenous iron administration or blood
transfusion within the past three months

e Current acute infection (time criterion)
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e History of intestinal malabsorption

e Coexisting chronic diseases except for asthma
and allergies

e Intolerance to orally administered preparations
regardless of the cause

e Prematurity with birth age <35 Hbd

e Low birth weight <2500 g

e Child from a multifetal pregnancy

e Obesity (BMI > 90 pc according to WHO
percentile grid)

e Iron supplementation (time criterion)

Randomization and blinding

The study participants will be randomly assigned
to one of two groups - a succrosomal iron
supplement group or an elemental iron supplement
group. A diagnosis of iron deficiency or iron
deficiency anemia in a child cannot be left
untreated, so the placebo control group is waived.
It is assumed that an even distribution of patients
diagnosed with iron deficiency and iron deficiency
anemia is achieved using block randomization
within the groups. Because of the need to
calculate the individual dose of treatment,
blinding will be done only for patients.

Intervention

Iron supplementation will be administered for 12
weeks. Weight-adjusted iron will be administered
daily in a single daily dose.

Study design

Study participants will undergo a systematic
evaluation. The initial assessment will include a
physical examination and laboratory tests:
peripheral blood count, reticulocyte count, serum
ferritin and iron levels, TIBC, transferrin,
transferrin saturation, CRP.

Follow-up evaluation after 4, 8, and 12 weeks was
scheduled. Each assessment included a physical
examination and laboratory tests: peripheral blood
count, reticulocyte count, serum ferritin and iron
concentration, TIBC, transferrin, transferrin
saturation, CRP.

Duration of study

The planned duration of iron supplementation in
all patients is 12 weeks. The study is designed to
end three months after the inclusion of the last
participant. Shortening the time of observation of
individual patients could occur in the lack of

improvement or worsening of hematological
status during the observation or occurrence of
adverse events, preventing further participation in
the study.

Endpoints of the study

The primary aim of the study is to demonstrate,
based on the assessment of the change in
hematological parameters, that the effect of the
application of succrosomal iron preparation in the
population of preschool children with diagnosed
iron deficiency or iron deficiency anemia is not
worse than in the case of the application of
elemental iron.

The secondary objectives are to evaluate the
adverse effects of the compared preparations, the
efficacy of iron supplementation administered in a
single daily dose and assess the occurrence and
treatment-related resolution of iron deficiency
symptoms and iron deficiency anemia in the study
population.

Upon completion of the study, the collected data
will be summarized and statistically analyzed.

Reporting of adverse reactions

According to the current WHO definition, an
adverse reaction is defined as any untoward
symptom or condition associated with using an
investigational product in a patient.

Adverse effects occurring in connection with
supplementation of the compared iron
preparations, their frequency and severity, will be
analyzed based on questionnaire data. Severe and
health- or life-threatening side effects of therapy
to participants will be reported according to local
requirements and practice.

Dropout

A subject who develops circumstances that make
it impossible to continue in the study will be
dropped from the study. This applies particularly
to the serious adverse events development, the
lack of therapy effectiveness, or unsatisfactory
patient compliance.

Withdrawal and discontinuation

You have the right to refuse to participate in the
study or to withdraw from it at any time. Patients
who do not complete the study, regardless of the
reason, will not be included in the statistical
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analysis. Withdrawal due to adverse reactions to
therapy is a separate category. All adverse
reactions observed during the conduct of the study
will be included in the final analysis, regardless of
whether or not they affected the conduct of
supplementation according to the study protocol.

Discussion

Iron deficiency is the most common single
nutritional deficiency worldwide. The most
common form of anemia is iron deficiency
anemia, affecting 20% of the population [12]. It
results from systemic iron deficiency and is its
final stage [13]. Certain populations are
particularly vulnerable to iron deficiency and the
anemia caused by it, including children. The
prevalence of isolated iron deficiency in children
is estimated to be 27-48%, depending on the
country [14-17]. Iron deficiency anemia affects
approximately 5% of children [16-24], but is
estimated to be much more common [15,25,26].

We chose to study a population of children aged
3-6 years with a diagnosis of iron deficiency or
iron deficiency anemia because of the high
prevalence of the condition in this group. In
addition, the registration indication  for
succrosomal iron includes patients older than three
years of age.

To date, there have been no studies comparing the
efficacy of supplementation of different oral iron
preparations. Therefore, we intend to compare the
efficacy of succrosomal iron supplementation with
the current standard, elemental iron, in the study
we designed. The use of block randomization will
allow us to obtain an even distribution of patients
with iron deficiency and iron deficiency anemia in
the study groups. Because of the need to calculate
the individual dose of preparation, blinding will
only be done on patients.

In our study, the diagnoses of iron deficiency and
iron deficiency anemia will be established based
on WHO criteria. The diagnosis of isolated iron
deficiency is made based on the measurement of
plasma ferritin concentration. The values taken as
the norm vary from author to author. Some
investigators consider a concentration of <10 ug/I
as the lower limit of the norm [14,15]. However,
most analyses take a concentration of <12 ug/l as
the lower limit of normal [16,22]. Because of this,
in our work we will qualify iron deficiency as a

decrease in plasma ferritin concentration below 12
ug/l. Ferritin belongs to the group of positive
acute phase proteins - its concentration should be
analyzed in conjunction with inflammatory
markers. In our study, as in other authors, the
presence of inflammation will be excluded by
measuring the concentration of C-reactive protein
(CRP).

Iron deficiency anemia is diagnosed when the
hemoglobin level is two standard deviations
below what is considered normal. In children,
normal hemoglobin concentrations vary according
to gender and age. In the population of preschool
children, normal values are identical for both
sexes.

According to WHO, in the population of
preschool children, anemia is diagnosed with a
hemoglobin concentration <11 g/dl. The sole
determination of hemoglobin concentration is not
sensitive and specific enough to diagnose iron
deficiency anemia. MCV, MCH, MCHC, TIBC
and ferritin concentration should also be
determined. On the other hand, according to the
American Academy of Pediatrics guidelines, a
complete iron assessment in a given patient should
include the measurement of hemoglobin, ferritin,
hemoglobin in reticulocytes (CHr) and soluble
receptor for transferrin type 1. CHr is considered
the most decisive and most sensitive marker of
systemic iron deficiency [8,27]. The parameter
reflects the pool of iron available to young RBC
forms in the bone marrow. It is independent of
inflammation and validated in children, but it is
unavailable in most laboratories in Polish
conditions. CHr will not be evaluated in our work,
but it seems that a surrogate parameter for CHr
may be MCH, which will be determined in all
patients [28]. The soluble receptor for transferrin
type 1 concentration reflects iron deficiency at the
cellular level. The parameter has only been
determined in adults, we do not have a range of
standards, and we will not evaluate it.

Considering the above, in the planned study we
will diagnose iron deficiency anemia based on the
finding of decreased hemoglobin <11 g/l and
ferritin <12 ug/l (with negative CRP) with
additional assessment of MCV, MCH, MCHC and
TIBC.
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After completion of supplementation of the
compared iron preparations, based on the analysis
of the change in hematological exponents in the
study groups, we expect at least an equal increase
in hematological exponents.

Oral iron supplementation is recognized as
effective and safe management. The current
regimens are based on administering an
individually calculated daily dose in two or three
parts. In isolated iron deficiency the recommended
dose of elemental iron is 1-2 mg/kg b.w., in
anemia 4-6 mg/kg b.w. Intestinal absorption of
iron from most oral preparations is 10-15%.
Limited absorption forces the administration of
higher doses to achieve the intended therapeutic
effect. Unabsorbed iron ions are probably
responsible for side effects of the therapy
[29,30,31]. Currently, lower daily doses are
proposed to be administered at one time [32]. This
treatment is supposed to be equally effective, with
a lower risk of side effects and better patient
compliance. In most patients, the recommended
duration of therapy sufficient to saturate body iron
reserves is three months. In iron deficiency,
systemic reserves are used up first, followed by
tissue reserves, so that the pool available for
hematopoiesis remains unchanged for as long as
possible. With supplementation, normalization of
hematological parameters occurs rapidly - an
increase in reticulocytosis can be observed after 7-
10 days and complete normalization of
hemoglobin concentration after several weeks of
therapy. The reserve pool, measured by plasma
ferritin concentration, is rebuilt on average after
three  months, therefore the total time of
supplementation in our study will be 12 weeks
with three assessments of iron metabolism
exponents before the end of supplementation.
Some patients discontinue  supplementation
prematurely due to side effects. The efficacy of
such therapy is temporarily limited. On the other
hand, once the reserve iron pool is replenished,
iron administration does not benefit the patient
and may be harmful. Iron supplementation in
patients without established deficiency may be
potentially toxic [33, 34]. In our study, the total
duration of supplementation will be 12 weeks. A
follow-up evaluation of patients after 4, 8 and 12
weeks of treatment is planned. A 1 g/dl increase in
hemoglobin after two weeks of supplementation is
considered an adequate response to treatment.

Cyclic evaluation of patients in the project aims to
trace the dynamics of changes in hematological
parameters in the study groups and evaluate the
adverse effects of supplementation.

We will compare the efficacy of succrosomal iron
with elemental iron in patients aged 3-6 years with
diagnosed iron deficiency and iron deficiency
anemia because of the high prevalence of the
condition in this group and the limited efficacy of
therapy with commonly used preparations. The
too short duration of supplementation is
responsible for the failure of standard therapy in
most cases [35]. Side effects of chronically taken
iron supplements for some patients are the reason
for premature discontinuation of therapy. The
results of studies conducted so far with the use of
succrosomal iron indicate that it is at least as
effective as the previously used preparations, and
the side effects are less frequent and less severe
[36]. Intestinal absorption of most iron
preparations is 10-15%. Achieving the intended
therapeutic effect requires administering the
higher dose of the preparation to the patient, the
greater the deficit found initially. Iron ions not
absorbed from the gastrointestinal tract are
responsible for side effects. It has been shown that
in contrast to previously used products,
succrosomal iron is absorbed along the entire
length of the intestine [36, 37]. Transport of iron
ions occurs not only via the conventional pathway
using a protein transporter in the membrane of the
enterocyte but also via the transcellular and
intercellular route [38]. When used in the
succrosomal formulation, encapsulation of iron in
microcapsules limits the release of iron ions in the
intestinal lumen and promotes the formulation of
an additional reserve pool available for increased
demand within the enterocytes. In patients with
refractory anemia resulting from chronic kidney
disease, the use of succrosomal iron was
comparably effective as repeated intravenous iron
injections [39]. In patients with anemia secondary
to malabsorption after bariatric  surgery,
succrosomal iron administration was as effective
as intravenous iron preparations [40].

Available data do not indicate the occurrence of
serious or life-threatening adverse effects after the
use of oral iron preparations, but their intake is not
free of side effects. Gastrointestinal symptoms
such as abdominal pain, vomiting, or constipation
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are the most common, and tooth discoloration or
rash may also occur [41]. Iron supplementation
with succrosomal iron is associated with fewer
side effects, and they are less severe than previous
therapies [42]. Serious, life-threatening side
effects have also not been observed.

The need for iron supplementation in patients
diagnosed  with  iron  deficiency  remains
undisputed. Our study is aimed not only to
evaluate and compare the efficacy and safety of
supplementation with two iron preparations. We
would also like to demonstrate the effectiveness of
therapy with a single daily dose, which will
certainly improve patient compliance. Analysis of
questionnaire data concerning possible symptoms
of iron deficiency or iron deficiency anemia in
children included in our study will allow us to
bring closer the clinical manifestation of these
conditions.

References

1. Pleskaczynska A. Dobrzanska A. Prevention
of iron-deficiency in children — current
practices. Standardy Medyczne/ Pediatria
2011; 8:100-106.

2. World Health Organization. Iron deficiency
anaemia: assessment, prevention and control: a
guide for programme managers. World Health
Organization, 2001. https://www.who.int/
nutrition/publications/en/ida_assessment_prev
ention_control.pdf. Accessed 20 June 2018.

3. Podolak-Dawidziak M.: Niedokrwisto$¢ z
niedoboru zelaza. Med Prakt 2019, 11: 133-
139.

4. Gupta PM, Perrine CG, Mei Z, Scanlon KS.
Iron, Anemia, and Iron Deficiency Anemia
among Young Children in the United States.
Nutrients 2016; 8:330.

5. Pettit K, Rowley J, Brown N. Iron deficiency.
Pediatrics and Child Health 2011; 21(8): 339—
43,

6. Lozoff B., Jimenez E., Wolf A.W.: Long-term
developmental outcome of infants with iron
deficiency. N Engl J Med 1991, 325(10): 687-
694.

7. More S., Shivkumar V.B., Gangane N.,
Shende S.:. Effects of Iron Deficiency on
Cognitive  Function in  School Going
Adolescent Females in Rural Area of Central
India. Anemia 2013, 2013: 819 13 6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Baker R.D., Greer F.R.: Diagnosis and
prevention of iron deficiency and iron
deficiency anemia in infants and young
children (0-3 years of age). Pediatrics 2010
Nov, 126(5): 1040-1050.

Kim A, Nemeth E. New insights into iron
regulation and erythropoiesis. Curr Opin
Hematol. 2015;22(3):199- 205.

Dallman PR. Iron deficiency anemia: a
synthesis of current scientific knowledge and
U.S. recommendations for prevention and
treatment.  National ~ Academies  Press;
1993:41-97.

Fabiano, A.; Brilli, E.; Fogli, S.; Beconcini,
D.; Carpi, S.; Tarantino, G.; Zambito, Y.
Sucrosomial® iron absorption studied by in
vitro and ex-vivo models. Eur. J. Pharm.
Sci. 2018, 111, 425 -431.

Charles CV, Maddock J. Iron deficiency
anemia: a public health problem of global
proportions. Public Health — Methodol
Environ Syst Issues. 2012:109.

Subramaniam G, Girish M. Iron deficiency
anemia in children. Indian J Pediatr. 2015
Jun;82(6):558-64. doi: 10.1007/s12098-014-
1643-9. Epub 2015 Feb 1. PMID: 256 36824.
Buonomo E, Cenko F, Altan AM, Godo A,
Marazzi MC, Palombi L. Iron deficiency
anemia and feeding practices in Albanian
children. Ann Ig 2005;17:27-33.

Gompakis N, Economou M, Tsantali C,
Kouloulias V, Keramida M, Athanasiou-
Metaxa M. The effect of dietary habits and
socioeconomic status on the prevalence of iron
deficiency in children of northern Greece.
Acta Haematol 2007;117:200-4.

Gunnarsson BS, Thorsdottir I, Palsson G. Iron
status in 2-year-old Icelandic children and
associations with dietary intake and growth.
Eur J Clin Nutr 2004;58:901-6.

Thane CW, Walmsley CM, Bates CJ, Prentice
A, Cole TJ. Risk factors for poor iron status in
British toddlers: further analysis of data from
the National Diet and Nutrition Survey of
children aged 1.5-4.5 years. Public Health
Nutr 2000;3:433-40.

Gondolf UH, Tetens I, Michaelsen KF, Trolle
E. Iron supplementation is positively
associated with increased serum ferritin levels
in 9-monthold Danish infants. Br J Nutr
2013;109:103-10.

CMI 03 (03), 330—337

MANUSCRIPT CENTRAL 335



19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

MANUSCRIPT CENTRAL

Katarzyna Kozikowska et al.

Dube K, Schwartz J, Mueller MJ, Kalhoff H,
Kersting M. Iron intake and iron status in
breastfed infants during the first year of life.
Clin Nutr 2010;29:773-8.

Thorsdottir I, Gunnarsson BS, Atladottir H,
Michaelsen KF, Palsson G. lIron status at 12
months of age—effects of body size, growth
and diet in a population with high birth
weight. Eur J Clin Nutr 2003;57:505-13.
Thorisdottir AV, Thorsdottir 1, Palsson GI.
Nutrition and iron status of 1-year olds
following a revision in infant dietary
recommendations. Anemia 2011;2011:1-9.
Hay G, Sandstad B, Whitelaw A, Borch-
lohnsen B. Iron status in a group of
Norwegian children aged 6-24 months. Acta
Paediatr 2004;93:592-8.

win I, Emond A, Emmett P, Group AS.
Association between composition of the diet
and haemoglobin and ferritin levels in 18-
monthold children. Eur J Clin  Nutr
2001;55:278-86.

Dura Trav " e T, Diaz V ~ elaz L. [Prevalence
of iron deficiency in healthy = 12-month-old
infants.] An Esp Pediatr 2002;57:209-14.
Vendt N, Gru“nberg H, Leedo S, Tillmann V,
Talvik T. Prevalence and causes of iron
deficiency anemias in infants aged 9 to 12
months in Estonia. Medicina (Kaunas) 200
7,43:947-52.

Kilinc, M, Yregir Gunes T, Ekerbic.er H.
Anaemia and iron-deficiency anaemia in
south-east Anatolia. Eur J Haematol 2002;
69:280-3.

Deng LS, Teng HM, Li YS. [Clinical utility of
reticulocyte hemoglobin content for the
diagnosis of iron deficiency anemia in
children]. Zhongguo Dang Dai Er Ke Za Zhi.
2011 Mar;13(3):212-5. Chinese. PMID:
21426639.

Albaroudi IN, Khodder M, Al Saadi T, Turk
T, Youssef LA. Prevalence, diagnosis, and
management of iron deficiency and iron
deficiency anemia among Syrian children in a
major outpatient center in Damascus, Syria.
Avicenna J Med. 2018 Jul-Sep;8(3):92-103.
doi:  10.4103/ajm.AJM_169 17. PMID:
30090748; PMCID: PMC6057158.

Natoli M., Felsani A., Ferruzza S., Sambuy Y.,
Canali RScarino M.L. Mechanisms of defence
from Fe(1l) toxicity in human intestinal Caco-

30.

31.

32.

33.

34.

35.

36.

37.

2 cells. Toxicol. In Vitro. 2009;23:1510-1515.
doi: 10.1016/j.tiv.2009.06.016.

Ferruzza S., Scarino M.L., Gambling L.,
Natella F., Sambuy Y. Biphasic effect of iron
on human intestinal Caco-2 cells: Early effect
on tight junction permeability with delayed
onset of oxidative cytotoxic damage. Cell.
Mol. Biol. 2003;49:89-99.

Rimon E., Kagansky N., Kagansky M.,
Mechnick L., Mashiah T., Namir M., Levy S.
Are we giving too much iron? Low-dose iron
therapy is effective in octogenarians. Am. J.
Med. 2005;118:11 42-1147. doi:
10.1016/j.amjmed.2005.01. 065.
Gargallo-Puyuelo CJ, Alfambra E, Garcia-
Erce JA, Gomollon F. Iron Treatment May Be
Difficult in Inflammatory Diseases:
Inflammatory Bowel Disease as a Paradigm.
Nutrients. 2018 Dec 11;10(12): 1959. doi:
10.3390/nu10121959. PMID: 30544934,
PMCID: PMC6316243.

Cusick SE, Georgieff MK, Rao R. Approaches
for Reducing the Risk of Early-Life Iron
Deficiency-Induced Brain Dysfunction in
Children. Nutrients. 2018 Feb 17;10(2):227.
doi: 10.3390/nu10 0202 27. PMID: 29462970;
PMCID: PMC5852 803.

Hasan MI, Hossain SJ, Braat S, et al. Benefits
and risks of Iron interventions in children
(BRISC): protocol for a three-arm parallel-
group randomised controlled field trial in
Bangladesh. BMJ Open 2017; 7:e018325.
doi:10.1136/bmjopen-2017-01 8325.

Powers JM, Daniel CL, McCavit TL,
Buchanan  GR.  Deficiencies in the
Management of Iron Deficiency Anemia
During Childhood. Pediatr Blood Cancer.
2016 Apr;63(4):743-5. doi: 10.1002/pbc.2
5861. Epub 2016 Jan 5. PMID: 26728130;
PMCID: PMC4755821.

Asperti M, Gryzik M, Brilli E, Castagna A,
Corbella M, Gottardo R, Girelli D, Tarantino
G, Arosio P, Poli M. Sucrosomial® Iron
Supplementation in Mice: Effects on Blood
Parameters, Hepcidin, and Inflammation.
Nutrients. 2018 Sep 21;10(10):1349. doi:
10.3390/ nul0101349. PMID: 30241424;
PMCID: PMC6213119.

Gomez-Ramirez S, Brilli E, Tarantino G,
Mufioz M. Sucrosomial®Iron: A New
Generation Iron for Improving Oral

CMI 03 (03), 330—337

MANUSCRIPT CENTRAL 336



38.

39.

40.

MANUSCRIPT CENTRAL

Katarzyna Kozikowska et al.

Supplementation. Pharmaceuticals (Basel).
2018 Oct 4;11(4):97. do0i:10.3390/ph1104
0097. PMID: 30287781; PMCID:PMC6
316120.

Giordano G, Napolitano M, Di Battista V,
Lucchesi A. Oral high-dose sucrosomial iron
Vs intravenous iron in sideropenic anemia
patients intolerant/refractory to iron sulfate: a
multicentric randomized study. Ann Hematol.
2020 Dec 2. doi: 10.1007/s00277-020-04361-
3. Epub ahead of print. PMID: 33263170.
Darba J, Ascanio M. Budget Impact Analysis
of Oral Fisiogen Ferro Forte® versus
Intravenous Iron for the Management of Iron
Deficiency in Chronic Kidney Disease in
Spain. Clin Drug Investig. 2018
Sep;38(9):801-811. doi: 10.1007/s40261-018-
0666-9. PMID: 29934762,

Ciudin A, Simo-Servat O, Balibrea JM,
Vilallonga R, Hernandez C, Sim6 R, Mesa J.
Response to oral  sucrosomial iron
supplementation in  patients undergoing
bariatric surgery. The BARI-FER study.
Endocrinol Diabetes Nutr (Engl Ed). 2018
Jan;65(1):17-20.  English,  Spanish.  doi:
10.1016/j.endinu.2017.10.007. Epub 2017 Dec
7. PMID: 29233512.

41. Cancelo-Hidalgo MJ, Castelo-Branco C,
Palacios S, Haya-Palazuelos J, Ciria-Recasens
M, Manasanch J, Pérez-Edo L (2013)
Tolerability of different oral iron supplements:
a systematic review. Curr Med Res Opin
29:291-303.

42. Mafodda A, Giuffrida D, Prestifilippo A,
Azzarello D, Giannicola R, Mare M, Maisano
R. Oral sucrosomial iron versus intravenous
iron in anemic cancer patients without iron
deficiency receiving darbepoetin alfa: a pilot
study.  Support Care Cancer. 2017
Sep;25(9):2779-2786. doi: 10.1007/s00520-
017-3690-z. Epub 2017 Apr 9. PMID:
28391437; PMCID: PMC5527057.

How to Cite: Kozikowska, K., Bartminski,
W., & Sybilski, A. (2022). Comparison of the
efficacy and safety of succrosomial iron and
elementar iron supplementation to treat iron
deficiency and iron deficiency anemia in
preschool children (3-6 years): protocol of a
randomized clinical trial. Clinical Medicine
Insights, 3(3), 330-337. https://doi.org/10.52
845/ CMI1/2022-3-3-3

CMI 03 (03), 330—337

MANUSCRIPT CENTRAL 337



