
Vol.:(0123456789)1 3

https://doi.org/10.1007/s00520-022-07184-2

ORIGINAL ARTICLE

Randomized trial of sucrosomial iron supplementation in patients 
with chemotherapy‑related anemia treated with ESA

Andrea Zuccarini1 · Daniela Cicognini1 · Richard Tancredi2 · Alessandra Ferrari1 · Gianpiero Rizzo2 · 
Angioletta Lasagna2 · Riccardo Caccialanza3 · Luigi Cavanna4 · Elena Orlandi4 · Claudia Biasini4 · Peppina Molinaro5 · 
Danula Garigliano5 · Angela Costantino5 · Mauro Moroni6 · Lorenzo Perrone2 · Niccolò Leandro Alessio2 · 
Bianca Rovati1 · Virginia Valeria Ferretti7 · Catherine Klersy7 · Paolo Pedrazzoli2,8

Received: 28 December 2021 / Accepted: 29 May 2022 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2022

Abstract
Background  Iron supplementation improves the erythropoiesis-stimulating agents’ (ESAs) response in chemotherapy-related 
anemia. The primary aim of our study is to assess the efficacy of sucrosomial iron, a new oral iron formulation, in cancer 
patients with chemotherapy-induced anemia treated with ESAs. The secondary objectives included the efficacy into two 
subgroups of patients (iron replete and functional iron deficiency) between the two study arms, safety and the effect on 
transfusion need.
Methods  In this randomized, multicentre, open-label, phase III clinical trial, 60 cancer patients were enrolled. Each patient 
was randomly assigned (1:1) to receive 12 weeks of oral sucrosomial iron at the dose of 30 mg daily in combination with 
ESAs or no supplementation to ESA treatment. The endpoint considered for efficacy was the proportion of patients achiev-
ing complete hematological response at 12 weeks (increase in Hb > 2 g/dL from baseline, without RBC transfusions in the 
previous 28 days or achieving Hb ≥ 12 g/dL).
Results  There was a statistically significant association between oral sucrosomial iron supplementation in combination with 
ESAs and the achievement of a complete hematological response. This response was achieved within 12 weeks by 31% of 
patients in the control group and by 52% of patients supplemented with oral sucrosomial iron. A trend of greater response in 
sucrosomial iron arm was found in both subgroups. No difference was observed about safety and transfusion need.
Conclusions  Sucrosomial iron is well tolerated and its combination with ESAs improves the hematological response in 
cancer patients with chemotherapy-related anemia.
Trial registration number and date of registration  This study has been reviewed by the Institutional Ethics Committee of 
the IRCCS Policlinico San Matteo Foundation, Pavia, Italy (28/04/2015; prot. N. 20,150,002,059), and by the Institutional 
Ethics Committee of the other Italian oncological centers involved in this study.
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Introduction

Anemia is one of the most frequent complications in cancer 
patients, significantly affecting their quality of life and con-
tributing to cancer’s morbidity. It is usually characterized 
by hemoglobin values (Hb) ​ ≤ 10 g/dL, reduced reticulocyte 
count, reduced serum iron level and iron-binding capacity, 
normal or reduced transferrin saturation, and increased 
serum ferritin with normal levels of vitamin B12 and B9.

Cancer-related anemia is a multifactorial disease: it may 
be caused by a blood loss (hemolysis, bleeding) or a reduced 
erythrocyte production (involvement of the bone marrow 
by neoplastic cells, nutritional deficiencies), but more fre-
quently, it is a consequence of the antiblastic treatments 
(chemotherapy-associated anemia, both for direct effect on 
the bone marrow and for indirect effect on the production 
of erythropoietin) and the chronic inflammatory process, a 
condition that defines the chronic-disease anemia [1].

Erythropoiesis-stimulating agents (ESAs) are often 
used in the treatment of cancer-related anemia and their 
administrations can lead to a significant improvement in 
quality of life and a decrease in transfusion need [2, 3].

According to the recent recommendations for ane-
mia treatment in cancer patients, ESA administration is 
indicated in patients with solid tumors and symptomatic 
anemia under chemotherapy with Hb level < 10 g/dL or 
asymptomatic anemia with Hb < 8 g/dL. Red blood cell 
(RBC) transfusions are recommended in patients hav-
ing severe symptoms of anemia with Hb < 7–8 g/dL or 
Hb < 9 g/dL in case of cardiovascular risk factors [4].

Blood transfusions determine a rapid increase in Hb 
values (and a rapid subjective benefit) but this practice 
can lead to complications such as transfusion reactions and 
transmission of infectious diseases (significantly reduced 
in recent years).

Although ESAs represent an important therapeutic 
resource in the treatment of cancer-related anemia, a rela-
tively high percentage of patients (40–50%) do not respond 
adequately to these drugs. This could be related in part to the 
dysregulation of iron metabolism leading to functional iron 
deficiency [5]. This condition characterizes inflammatory 
disorders, including cancer, and it is linked to the increase 
of hepcidin in response to inflammatory cytokines. High 
levels of hepcidin inhibit ferroportin with consequent iron 
sequestration in enterocytes and macrophages. This leads to 
a decrease of serum iron and a reduction in erythropoiesis as 
iron is retained inside cells, despite normal iron status [6, 7].

Furthermore, in cancer-related anemia, a functional iron 
deficiency may be present or may appear during the ther-
apy with ESAs, due to the intense erythropoietic stimulus.

In recent years, several clinical trials have been con-
ducted to evaluate the role of martial therapy in improving 

the effectiveness of ESAs in the treatment of cancer-asso-
ciated anemia [8–15]. Although the basal body iron sta-
tus was different depending on the study, a benefit was 
observed from iron addition in improving the hematopoi-
etic response.

A meta-analysis of 8 studies published in 2011 [8] con-
firmed the goodness of the association of intravenous (IV) 
iron in obtaining greater hematopoietic responses to eryth-
ropoietin (RR 1.29), a reduced risk of transfusion (RR 0.77), 
and also a greater speed in response (1 month benefit).

The data were confirmed by another meta-analysis pub-
lished in recent years by Pedrazzoli P. et al., which aimed 
to clarify the role of intravenous martial therapy in associa-
tion with ESAs [5]. The target population included 1784 
patients (776 had received parenteral iron, 1008 oral iron, 
or no martial therapy). The results confirmed that the use of 
intravenous iron improves the percentage of patients respon-
sive to ESA therapy.

A review published in 2019 [6] summarizes seven clinical 
trials on chemotherapy-induced anemia using IV iron with 
ESAs. These trials, one of them after a reanalysis, reported 
positive results such as reduction in transfusion need, 
improving in hematological response, and lowering in ESA 
dose. This is a positive goal for patient care considering that 
ESAs are associated with potential adverse events and their 
use has several limitations.

Intravenous martial therapy associated with ESAs may 
have a role not only in subjects with functional iron defi-
ciency, but also in patients with normal iron status [5, 
9–13, 16].

The efficacy of intravenous iron in the treatment of func-
tional iron deficiency and correction of anemia has been 
documented in kidney failure during dialysis [17] and in 
patients with inflammatory rheumatic diseases such as rheu-
matoid arthritis, spondyloarthritis, or other autoimmune 
connective tissue diseases [18].

Previous experiences have shown that the use of intrave-
nous iron in cancer patients undergoing chemotherapy and/
or in patients undergoing dialysis induces an increase in 
responses to ESA therapy and reduces the number of blood 
transfusions [16]. In fact, in anemic patients on dialysis, the 
use of parenteral iron is a routine practice and allows signifi-
cant savings in terms of ESA dose and costs [14].

The guidelines of the main scientific societies are not 
entirely in agreement in suggesting the use of iron in can-
cer patients receiving ESAs. The European Society for 
Medical Oncology recommends a “basal and periodic 
check of the martial state”, reiterating “the effectiveness 
of intravenous iron compared to iron administered orally, 
in obtaining a greater increase in hemoglobin response” 
[19]. The American Society of Clinical Oncology guide-
lines conclude that “although the martial supplement is 
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generally recommended to increase responses to ESA 
therapy, there is insufficient evidence for parenteral iron to 
be a standard of care” [20]. Finally, the Italian guidelines 
of the Associazione Italiana di Oncologia Medica suggest 
“parenteral iron therapy in association with ESA, not only 
in subjects with functional martial deficiency, but also in 
those with normal iron status (ferritin > 100 ng / ml and 
TSAT > 20%)” [21].

However, it is known that intravenous iron formula-
tions are associated with high management costs and a 
significant incidence of adverse reactions compared to oral 
iron, traditionally in form of ferrous salts, which in turn is 
associated with frequent gastrointestinal intolerance [15, 
22, 23].

On the other hand, oral iron may be ineffective in func-
tional iron deficiency due to the intestinal hepcidin-fer-
roportin pathway that seize iron in enterocytes and mac-
rophages. Consequently, intravenous iron may represent 
a useful option, bypassing the intestinal iron block and 
leading to a faster Hb increase [6, 24].

In the recent times, a new oral iron formulation (Sid-
eral® Forte, PharmaNutra SpA, Pisa, Italy) has become 
available in clinical practice.

SiderAL Forte is a food supplement containing 30 mg 
Sucrosomial Iron (SIDERAL r.m.) and 70 mg of vitamin 
C. In this formulation, ferric pyrophosphate is covered by 
phospholipids and sucrose ester of fatty acid matrix in a 
structure called sucrosomes, ensuring high iron bioavail-
ability and considerable reduction of gastrointestinal side 
effects [25]. In recent years, some clinical trials have been 
carried out in patients suffering from chronic refractory 
anemia, confirming these data [26, 27]. In 2012, an Ital-
ian trial conducted in 72 cancer patients receiving chem-
otherapy and Epoetin Alfa for anemia plus sucrosomial 
iron showed a significant increase in the Hb level com-
pared to baseline (> 2 g/dL), an improvement in the qual-
ity of life and high tolerability. Furthermore, none of the 
enrolled patients required red blood cell transfusions dur-
ing the treatment period [8]. More recent studies compared 
sucrosomial iron with intravenous iron in the treatment for 
anemia in various diseases confirming that sucrosomial 
iron is a safe and effective alternative to intravenous iron 
[28–30]. Furthermore, intravenous iron administrations 
required higher health care costs versus sucrosomial iron 
as showed by a recent Italian study in non-dialysis chronic 
kidney disease (ND-CKD) patients [31].

Our knowledge about sucrosomial iron effectiveness in 
chemotherapy-related anemia in cancer patients is based on 
limited data. The aim of our study was therefore to assess 
the efficacy of sucrosomial iron supplementation versus no 
additional treatment in combination with ESAs in chemo-
therapy-induced anemia in cancer patients. Between 2015 

and 2020, several Italian oncological centers were active 
recruiting patients.

Patients and methods

Study design and treatment

This is a multicentre, randomized, open-label phase III trial.
All patients received a treatment with an ESA chosen by 

the referring physician from those available on the market. 
All the types of ESA chosen were equally distributed among 
the various patients. The chosen drug was administered by 
subcutaneous injection at the dosage indicated in the specific 
data sheet, once a week for 12 weeks. At any time during the 
study, ESA administration was discontinued if the Hb value 
was found to be > 12 g/dL. Oral sucrosomial iron (Sideral® 
Forte, PharmaNutra SpA, Pisa, Italy) was given at a dosage 
of one capsule (30 mg)/day for 12 weeks.

RBC transfusions were recommended if the Hb value was 
found to be ≤ 8 g/dL. Transfusions with Hb values > 8 g/dL 
were however accepted if there were clinical signs/symp-
toms related to anemia such as drowsiness, congestive heart 
failure, angina, and dyspnea.

Each patient was required to sign and date the informed 
consent form before starting any study-related procedure.

Patient population

Inclusion criteria were age ≥ 18  years, life expec-
tancy ≥ 6 months, Eastern Cooperative Oncology Group 
Performance Score (ECOG PS) 0–2, solid tumor or non-
myeloid hematological neoplasms, chemotherapy-associ-
ated anemia, functional iron deficiency (transferrin satura-
tion < 20% and ferritin ≥ 30 ng/mL) or normal iron status 
(transferrin saturation > 20% and ferritin ≥ 30 ng/mL), at 
least 12 weeks of residual chemotherapy, and adequate kid-
ney and hepatic function.

Exclusion criteria included bone marrow diseases, abso-
lute iron deficiency (TSAT < 20% or ferritin < 30 ng/mL) 
or iron overload (TSAT > 50% and ferritin > 1000 ng/mL), 
severe comorbid cardiovascular disease, previous or con-
comitant pelvic radiation therapy, bone marrow metastasis, 
more than 2 RBC transfusions, or ESA treatment respec-
tively within 4 and 8 weeks prior to enrollment.

Study objectives and endpoints

The primary aim of the study was to assess the efficacy 
of sucrosomial iron supplementation versus no additional 
treatment, in combination with ESAs, for the treatment of 
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chemotherapy-related anemia in cancer patients with func-
tional iron deficiency or normal iron status undergoing 
chemotherapy. The endpoint considered for efficacy was 
the proportion of patients achieving complete hematological 
response at 12 weeks (increase in Hb > 2 g/dL from baseline, 
without RBC transfusions in the previous 28 days or achiev-
ing Hb ≥ 12 g/dL).

The secondary objectives included the efficacy into two 
subgroups of patients, those with normal martial reserve 
identified as iron replete (transferrin saturation percent-
age, TS%, ≥ 20), and those with functional iron deficiency 
(TS% < 20) between the two study arms. Other secondary 
objectives were safety (evaluating the occurrence of adverse 
events, NCI-CTC v. 4.0 grading) and the effect on number 
of RBC transfusions.

Statistical analysis

The planned sample size for this two-arms study was 282 
patients (141 per group). On the basis of previous clinical 
trials [9], the complete hematological response rate in the 
control group appears to be 62%; we assumed that the treat-
ment achieved a response rate of 77%. With the planned 
sample size and a2-sided alpha error of 5%, a log rank test 
for equality of complete response free survival curves has 
80% power to detect a difference between a response-free 
survival at 12 weeks of 38% in the control group and 23% 
in the treated group (a constant hazard ratio, (HR) of 0.66) 
(taking into account a dropout rate of 5%).

Categorical variables were described as counts and per-
centages. Quantitative variables were summarized as median 
and interquartile range (IQR).

The cumulative incidence of complete response was 
defined as the time between the basal visit and the achieving 
of complete hematological response (event) or last follow-up 
(censored) and was estimated with the Kaplan–Meier failure 
function. The disease-free survival was defined as the time 
between the achieving of complete response and the loss of 
complete response (event) or last follow-up (censored) and 
was estimated by the Kaplan–Meier product limit method.

The complete hematological response incidence rate over 
time (and 95% confidence interval, 95% CI) was calculated 
in each group. Two arms were compared both for cumulative 
incidence of complete response and for disease-free survival. 
Hazard ratio (HR) and 95% CI has been derived by Cox 
model. The cumulative incidence of complete response was 
also compared between two arms within the 2 sub-groups 
of functional iron deficiency. In addition, the association 
between arm and complete response was also estimated with 
a repeated measure logistic regression model, with standard 
error estimated with clustered sandwich method to take into 
account the intra-patient correlation.

The number of adverse events and the number of trans-
fusions during the trial were compared using the negative 
binomial model. A 2-sided p-value < 0.05 was considered 
statistically significant.

All statistical analyses were performed by Stata 16soft-
ware (release 16, StataCorp, College Station, TX, USA).

Results

Due to lower than expected accrual, a total of only 60 cancer 
patients with chemotherapy-related anemia were enrolled 
in the period between July 2015 and March 2020. This was 
mainly due to the poor performance status of many patients 
and to comorbidities contraindicating ESA treatment (e.g., 
uncontrolled hypertension, previous episodes of venous 
thrombosis and/or embolism). Each patient was randomly 
assigned to receive 12 weeks of oral sucrosomial iron 30 mg 
daily (Sideral® Forte) in combination with ESAs or no sup-
plementation to ESA treatment.

A randomization list has been used and managed by the 
coordinating center IRCCS Policlinico San Matteo Founda-
tion, Pavia, Italy.

There were drop-outs and two deaths due to wors-
ening of clinical conditions and sepsis. Some patients 
stopped or changed cancer treatment for clinical decision. 

Table 1   Patient baseline characteristics (n = 56)

Control
n = 29

Sucrosomial iron
n = 27

Age (years), median (IQR) 67 (56–71) 70 (59–77)
Sex
  Females, n (%) 18 (62.1) 19 (70.4)
  Males, n (%) 11 (37.9) 8 (29.6)

ECOG performance status
  0, n (%) 19 (65.5) 19 (73.1)
  1–2, n (%) 10 (34.5) 7 (26.9)

Type of cancer
  Breast, n (%) 7 (24.1) 6 (22.2)
  Lung, n (%) 8 (27.6) 8 (29.6)
  Colon rectal, n (%) 3 (10.3) 4 (14.8)
  Gynecological, n (%) 4 (13.8) 3 (11.1)
  Gastric, n (%) 0 (0.0) 1 (3.7)
  Pancreas/biliar, n (%) 5 (17.2) 3 (11.1)
  Urological, n (%) 2 (6.9) 0 (0.0)
  Other, n (%) 0 (0.0) 2 (7.4)

Baseline iron status
  Hb g/dL, median (IQR) 9.2 (8.7–9.7) 9.5 (9.1–9.7)

Baseline iron sub-group
  Iron replete, n (%) 14 (51.9) 10 (41.7)
  Functional iron deficiency, n (%) 13 (48.1) 14 (58.3)
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Characteristics of the analyzed patients (n = 56) are reported 
in Table 1. Proportion of ECOG performance status of 1–2 
was lower in the sucrosomial iron arm (26.9 vs 34.5%). Not 
all patients were classified into the two subgroups (iron 
replete and functional iron deficiency) for missing labora-
tory data.

Primary endpoint

Efficacy

Complete hematological response was achieved within 
12 weeks by 31% of patients in the control group and by 
52% of patients supplemented with oral sucrosomial iron. 
The incidence rate of complete response was higher in the 
sucrosomial iron arm (94 × 1000 person-weeks; 95% CI 
56–159) compared to the control arm (37 × 1000 person-
weeks; 95% CI 19–72). Figure 1 shows the cumulative 
incidence of complete response in two arms (sucrosomial 
iron vs control arm: HR = 2.7, 95% CI 1.2–6.3, p = 0.021). 
Cumulative incidence of complete response was higher in 
the sucrosomial iron arm compared to the control arm also 
after adjusting for ECOG performance status (HR = 3.8, 95% 
CI 1.5–9.7, p = 0.005).

The repeated measure logistic regression analysis con-
firmed a statistically significant association between the 
treatment arm and the achievement of complete hematologi-
cal response (OR 3.2, 95% CI 1.3–8.1, p = 0.014).

Considering only the patients who have achieved a com-
plete hematological response, disease-free survival was not 

different between the two arms (HR = 0.6, 95% CI 0.2–2.5, 
p = 0.499). Again, these results do not change after adjusting 
for ECOG performance status (data not shown).

Secondary endpoints

Efficacy within subgroups

When comparing sucrosomial iron vs control within the two 
iron subgroups, a trend towards a higher incidence of com-
plete response in sucrosomial iron arm was found both in 
iron replete patients (HR = 4.7, 95% CI 0.9–24.2, p = 0.068, 
Fig. 2) and in functional iron deficiency patients (HR = 2.1, 
95% CI 0.7–6.8, p = 0.199, Fig. 3). The data do not reach 
statistical significance probably due to the small number of 
patients analyzed.

Safety

Seventy-three percent of patients has experienced at least 
one adverse event (74% in sucrosomial iron arm and 72% 
in the control arm). The collected adverse events are 
reported in Table 2. The number of adverse events was not 
different between two arms (IRR = 1.2, 95% CI 0.6–2.4, 
p = 0.594). In the patients supplemented with oral sucroso-
mial iron, no adverse event was found to be related to this 
supplementation.

Fig. 1   Cumulative incidence 
(Kaplan–Meier failure func-
tion) of complete response at 
12 weeks in the two arms
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RBC transfusions

One patient in the control arm and two patients in the treat-
ment arm required one transfusion while four patients in 
the control arm required two transfusions. The number of 
transfusions needed was not significantly different between 
the two study arms (IRR = 0.2; 95% CI 0.0–1.6; p = 0.144).

Discussion

Functional iron deficiency has an important role in determin-
ing an inadequate ESA response in a considerable percent-
age of cancer patients with chemotherapy-induced anemia 
[5]. Iron supplementation improves this response and recent 
studies confirm the safety and the efficacy of a new oral 
iron formulation (sucrosomial iron, Sideral® Forte) in the 

Fig. 2   Cumulative incidence 
(Kaplan–Meier failure func-
tion) of complete response at 
12 weeks in the iron replete 
subgroup

Fig. 3   Cumulative incidence 
(Kaplan–Meier failure func-
tion) of complete response at 
12 weeks in the functional iron 
deficiency subgroup
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treatment of anemia in various diseases [8, 28–30]. This 
formulation ensures high iron bioavailability and consider-
able gastrointestinal tolerance [25].

Considering the limited literature about sucrosomial iron 
effectiveness in chemotherapy-related anemia, the primary 
aim of our study was to assess the efficacy of sucrosomial 
iron supplementation in the optimization of ESA treatment 
for chemotherapy-related anemia in cancer patients versus 
no iron supplementation. We have also considered the effi-
cacy within subgroups (iron replete and functional iron defi-
ciency), safety and transfusion need.

Our results showed a statistically significant association 
between oral sucrosomial iron supplementation in com-
bination with ESAs and the achievement of a complete 
hematological response. This response was achieved within 
12 weeks by 31% of patients in the control group and by 52% 
of patients supplemented with oral sucrosomial iron.

Furthermore, an indicative trend of greater response was 
observed comparing the two arms for the complete hema-
tological response rate within iron replete and functional 
iron deficiency subgroups, which however did not reach sta-
tistical significance. This is probably related to the failure 
to achieve the planned sample size, one of the limitations 
of our study, which lead consequently to a small patients 
number in each subgroup. Other limitations of this study 
are represented by the different type of the primary tumor 
into the sample, the stage of disease, the chemotherapy 
treatment regimen, and its dosing schedule. These limits 
may have influenced the iron status and the anemia treat-
ment response on a case by case basis. Furthermore, ECOG 
performance status 1–2 is less present in the treatment arm 
compared to the control arm. Despite the lack of balance of 
these characteristics, our results do not change after adjust-
ing the efficacy analysis and the logistic regression analysis 
for ECOG PS. These data suggest that the statistically sig-
nificant difference between the two study arms in terms of 
efficacy and the retention time of complete response was 
not influenced by the different baseline clinical condition of 
the two patient groups. This finding reinforces the positive 
information about the efficacy of oral sucrosomial iron in 
chemotherapy-related anemia provided by our study.

Considering the number of adverse events and the need 
for transfusions, no significant difference was found between 
the two study arms. Between patients supplemented with 
oral sucrosomial iron, no adverse event was found to be 
related to this supplementation. This data highlights the 
known high tolerance of this supplement [25].

In the end, the most significant result that emerged from 
our trial is that sucrosomial iron supplementation improves 
the hematological response in association with ESAs in 
patients with cancer-related anemia undergoing chemother-
apy. Another food for thought that this study provides is the 
possibility of using martial supplementation with Sideral 

Table 2   Collected adverse events. AEs, adverse events

Type of adverse event AEs in control arm
n = 55

AEs sucroso-
mial iron arm
n = 40

Gastrointestinal AEs, n (%) 10 (18.1) 3 (7.5)
Abdominal pain 2 1
Diarrhea 2 1
Vomiting episode 1 0
Nausea 3 0
Mucositis 0 1
Gastroenteritis 1 0
Gastroesophageal reflux 1 0
General disorders, n (%) 13 (23.6) 14 (31.8)
Limbs edema 1 1
Hyperpyrexia 2 4
Asthenia 6 6
Bone fracture 0 2
Sepsis 1 0
Pain 2 1
Neoplastic cachexia 1 0
Hematological AEs, n (%) 23 (41.8) 10 (25.0)
Neutropenia 9 4
Lymphocytopenia 1 0
Anemia 6 2
Thrombocytopenia 3 3
Leukopenia 3 1
Depression 1 0
Non-hematological clinically sig-

nificant laboratory abnormalities, 
n (%)

2 (3.6) 3 (7.5)

Hyperbilirubinemia 1 0
Hypersideremia 0 1
Hypokalemia 0 1
Hyperferritinemia 0 1
GGT increase 1 0
Organ tissue system disorders, n (%) 7 (12.7) 10 (25.0)
Somnolence 0 1
Alopecia 1 0
Dermatitis 1 0
Dyspnea 1 1
Hepatic cytolysis 0 1
Jaundice 0 1
Worsening of liver function 0 1
Confusion 0 1
Right lower limb dvt 1 0
Dysgeusia 1 0
Hyporexia 0 1
Migraine 1 0
Scleral jaundice 0 1
Respiratory failure 0 1
Epistaxis 0 1
Glycemic decompensation 1 0
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Forte in patients with functional iron deficiency anemia, a 
very frequent condition during chemotherapy, which is often 
difficult to treat and which can limit compliance to treatment 
and consequently its effectiveness.

Given that our findings are based on a limited number of 
patients and are promising to optimize the ESA treatment 
in chemotherapy-related anemia, further studies need to be 
performed to extend the analysis on a larger sample size.

Conclusions

Iron supplementation is demonstrated to promote the achiev-
ing of a complete hematological response in combination 
with ESAs in the treatment of chemotherapy-related anemia. 
Traditionally, iron supplementation is accomplished through 
IV iron or oral iron salts, which are related to significant 
incidence of adverse events. Furthermore, iron supplemen-
tation promotes the administration of lower doses of ESAs 
reducing the incidence of the potential adverse events linked 
to them. As its high gastrointestinal tolerance, high bioavail-
ability, and low adverse events incidence, oral sucrosomial 
iron could represent a valid method of iron supplementation 
improving the treatment of chemotherapy-related anemia 
and the quality of life in cancer patients.
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