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Introduction
Anemia is a global public health problem 

affecting both developed and developing 
countries and is characterized by hemoglobin 
levels below 12.0 g/dL in women and 
13.0 g/dL in men, and below 11.0 g/dL in 
pregnant women [1-3]. Iron deficiency from 
malnutrition is solely responsible for 50% 
of iron deficiency anemia (IDA) cases [4]. 
According to the World Health Organization 
(WHO), IDA affected around 25% of the 
global population (around 1.6. billion) [4]. 
IDA is most common in children and women; 
according to a 2015 report by the WHO, 
the prevalence of IDA was highest among 
preschoolers at 42.6%, followed by pregnant 
women at 38.2%, and non-pregnant women 
at 29.0% [5]. In the Eastern Mediterranean 
Region, most countries are not on track of 
meeting the sustainable development goals 
(SDGs) in achieving a 50% reduction in 
the prevalence of anemia, especially among 
women of reproductive age (WRA) [6]. In 
Lebanon for instance, anemia is found in 
35.2% of pregnant women, 31.2% in WRA, 
and in 25% of children under 5 [6].

Iron is an essential element involved in a 

variety of critical functions, including oxygen 
transport, DNA synthesis, metabolic energy 
production, and cellular respiration [7]. Iron 
plays a vital role in the role of iron binding 
proteins, which deliver oxygen to various 
organs in mammals, and  are crucial for the 
myelination of the spinal cord and the white 
matter of the central nervous system (CNS) 
[8]. Iron deficiency and IDA bear many adverse 
effects during pregnancy on women and 
neonates. Outcomes include low birth weight 
and premature labor; cognitive impairment 
and behavioral difficulties were also reported 
postpartum [9-12]. Diagnosis of IDA is mainly 
done through laboratory testing of serum 
ferritin levels.

Iron supplementation, be it oral, intravenous, 
or dialysate iron, is the mainstay management 
of IDA. Oral iron supplements, including 
ferrous (sulfate, fumarate, gluconate, glycine-
sulfate) and ferric (protein-succinylate, 
mannitol-ovoalbumin, polymaltose complex) 
compounds are commonly used and are easily 
accessible, safe, and cost-effective, particularly 
in low-resource settings [13]. When oral 
supplementation falls short in cases where 
rapid replenishment is needed, ongoing blood 
loss, or inflammation, intravenous iron is 

Abstract
Anemia is a widespread public health issue, with iron deficiency anemia (IDA) responsible for 50% of 
cases. This study evaluates the effectiveness of Feroxyl, a ferrous bisglycinate supplement enriched with 
vitamins, in improving hemoglobin and other blood biomarkers among a cohort of Lebanese patients 
with ID or IDA. A retrospective chart review of 593 patients showed significant improvements in 
hemoglobin (1.81 g/dL increase) and biomarkers like MCV, MCH, as well as ferritin after three months 
of supplementation. Vitamin D also significantly Increased. The supplement was well-tolerated, with 
mild side effects, making Feroxyl a promising treatment for IDA, particularly in low-resource settings.



Page 2 of 4

Patrick Choueiry, et al. Archives of Clinical Trials. 2025;5(1):04

Arch Clin Trials. 2025. Vol 5 issue 1

usually administered [14-17]. Soluble ferric pyrophosphate 
is also administered through the dialysate solution in patients 
undergoing hemodialysis [13].

Feroxyl is a ferrous bisglycinate iron supplement used for iron 
deficiency anemia. This bisglycinate salt has been documented 
to be superior to other salts in terms of efficacy, bioavailability, 
and tolerability [18-20]. Feroxyl contains also 1,000 IU vitamin 
D, 400 µg of L-methylfolate, vitamin B12 and vitamin C. This 
paper aims to assess the impact or Feroxyl on hemoglobin and 
other relevant blood biomarkers in a cohort of anemic patients 
in Lebanon, a lower-middle income country.
Methodology

A retrospective chart review was conducted among Lebanese 
patients who have been prescribed Feroxyl (from Surveal 
Pharma Belgium) by their physicians between January 
2023 and April 2024. Indications for oral iron prescription 
include iron deficiency with or without anemia, pregnancy 
supplementation, breast feeding supplementation, menorrhagia, 
menometrorrhagia, supplementation post myomectomy, 
and supplementation post hysterectomy. Sixteen physicians 
specializing in obstetrics, Gynecology, internal medicine, and 
General Practitioners were selected to recruit patients.

Patients were included if they were identified in the medical 
records as having iron deficiency anemia (hemoglobin below 11 
g/dl) or iron deficiency without anemia (low ferritin, Hb > 11). 

Data was retrospectively collected from medical records at 
baseline and 3 months after the initiation of oral supplementation. 
Data included sociodemographic characteristics (age, 
nationality, height, and weight), blood biomarkers (hemoglobin, 
MCV, MCH, MCHC, serum ferritin, and serum vitamin D). 
BMI was calculated for all participants. Additionally, patient 
reported adverse events whenever reported was documented 
and included metallic taste, nausea, vomiting, and diarrhea. 
KOBO Toolbox was used for data entry. 

The study was an observational analysis of pre-existing 
medical records and did not involve direct contact with 
participants. In addition, each patient was assigned a unique, 
anonymized identification number for this study to ensure the 
confidentiality and privacy of the data collected.
Data analysis

The analysis was conducted using STATA 18. Descriptive 
statistics were initially conducted for sociodemographic and 
clinical characteristics in addition to blood biomarkers using 
the frequency and corresponding valid percentage. Paired 
sample t-test was conducted to reveal difference between blood 
biomarkers at baseline and last visit. Box plots were also created 
for each biomarker to better understand the distribution of the 
corresponding value. Linear regression model was generated 
for each biomarker adjusting for age and BMI. Statistical 

significance was assumed at p-value<0.05.
Results
Demographic characteristics

The sample studied included 593 participants, with a mean 
age of 35.04 years and an average BMI of 26.41. The side 
effects profile was as follows: 4% experienced a metallic taste, 
10% experienced constipation, approximately 6% experienced 
nausea, and less than 1% experienced vomiting (Table1).
Blood samples characteristics

At the start of the study, 22% of the participants (n=129) had 
hemoglobin levels above 12g/dl. After 3 months of treatment, 
61.55% (365) of the participants had hemoglobin levels above 
12g/dl. Among the participants, 38.79% (n=230) experienced a 
change in hemoglobin levels of more than 2g/dl, and 29.01% 
(172) had a change between 1 and 2g/dl. The average change 
in hemoglobin levels was 1.81g/dl (1.28) for those with initial 
hemoglobin levels below 12g/dl, compared to 0.55g/dl (0.95) 
for those with hemoglobin levels above 12g/dl (p<0.001).

Table 2 presents significant changes in various blood 
parameters from baseline to three months (P<0.001). 
Hemoglobin levels increased from 11.27±5.87 to 12.52±2.16. 
Mean corpuscular volume (MCV) rose from 80.69±9.03 to 
84.32±7.19, while mean corpuscular hemoglobin (MCH) 
improved from 29.23±4.47 to 30.87±4.09. Mean corpuscular 
hemoglobin concentration (MCHC) increased from 32.23±2.59 
to 33.64±3.67. There was a significant rise in serum ferritin 
levels from 20.86±37.63 to 35.14±40.00. Additionally, serum 
vitamin D levels improved from 32.49±27.82 to 48.88±28.45.

The linear regression analysis shows that age has a significant 
positive association with changes in mean corpuscular 
hemoglobin (MCH, P=0.004) and serum vitamin D levels 
(P=0.03), while BMI has a significant negative association 

Total sample=593
Variable

Age 35.0412.94
Height 164.646.59
Weight 71.0319.49
BMI 26.416.94

Side Effects
Metalic taste 18(4.04%)
Constipation 45(10.09%)

Nausea 26(5.83%)
Vomiting 2(0.45%)

Table 1. Demographic and side effects profile of the sample

Variable Baseline After 3 months p-value
Hemoglobin (g/dl) 11.275.87 12.522.16 <0.001
MCV (fL) 80.699.03 84.327.19 <0.001
MCH (pg) 29.234.47 30.874.09 <0.001
MCHC (g/dl) 32.232.59 33.643.67 <0.001
Serum ferritin (ng/ml) 20.8637.63 35.1440.00 <0.001
Serum vitamin D (ng/ml) 32.4927.82 48.8828.45 <0.001

Table 2. Comparison of the collected blood samples at baseline and 3 months
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with changes in mean corpuscular hemoglobin concentration 
(MCHC, P=0.03) and serum ferritin levels (P<0.001). Other 
blood parameters, such as hemoglobin, MCV, and the remaining 
variables, did not show significant associations with age or BMI.

Discussion
In this retrospective study, we aimed to investigate the 

effectiveness of the oral iron supplementation Feroxyl on a 
multi-center cohort of patients from a lower-middle income 
setting. Our findings indicate that 3 months after initiating 
Feroxyl therapy, there was a significant increase in hemoglobin 
and other blood parameters compared to the baseline laboratory 
tests.

Our study shows a significant increase of 1.25g/dl in 
hemoglobin levels on average despite a relatively high mean 
levels of hemoglobin at baseline (11.27g/dl). These results 
were reflected in other studies and across multiple age groups. 
In the study by Vir et al, 596 school and 437 non-school girls 
aged 10 to 19 years old, a 1.2g/dl increase in hemoglobin levels 
was documented [21]. In a randomized control trial conducted 
among workers aged 18 to 58 years, Mahanta et al showed an 
increase of 1.44g/dl in hemoglobin among the supervised group 
[22]. Both of these studies, similar to ours, were conducted in 
a lower-middle income country, India, which makes our results 
equally reliable.

The mean corpuscular volume (MCV) in our study increased 
on average by 3.6fL significantly. A study by Berber et al 
documented an MCV increase by almost 3fl in the Fe3+ group 
and around 10fL in the Fe2+ group [23]. Both studies showed 
a significant change in MCV, however our study had a larger 
sample size which could explain the differences observed in 
mean MCV levels. Overall, both studies showed similar results 
in blood parameters changes. The mean corpuscular hemoglobin 
concentration (MCHC) in our study increased by 1.41g/dl. This 
is comparable to the 1.7g/dl changes observed by Berber et al. 
Ferritin levels were also significantly increased in both studies. 
However, our cohort showed an increase of around 14ng/
dl which is higher than that documented by Berber of 4ng/dl. 
This discrepancy can be explained by the fact that Berber used 
ferrous sulphate while Feroxyl contain ferrous bisglycinate. 
Studies have documented that ferrous bisglycinate displayed 
higher effectiveness and better absorption than the sulphate salt 
[24,25].

Feroxyl displayed a relatively safe adverse events profile. 
Ten percent of our cohort experienced constipation and 6% 
nausea. These results were comparable to a study Singh et al. 
showing that 7.8% and 8.9% of patients on ferrous bisglycinate 

experienced constipation and nausea, respectively [18]. These 
results were significantly lower than those caused by the 
sulphate salt, which shows a better gastrointestinal side effects 
profile for the bisglycinate salt [18]. 

It's important to note some limitations of our study. First, our 
cohort didn't assess how effective oral iron supplementation is 
for different conditions. Second, we didn't track the daily dose 
of Feroxyl or whether participants consistently took it. Third, 
not having a control group means we can't solely attribute any 
changes to the intervention without considering other factors. 
Fourth, relying on participants' self-reports could introduce bias 
in terms of adherence and dietary intake, affecting the outcomes. 
Also, the three-month study duration may not capture the long-
term effects on hemoglobin levels. To address these limitations, 
future research should include a control group, track doses more 
thoroughly, and extend the follow-up period to evaluate long-
term benefits.

Our retrospective chart review is based on real-world data, 
reflecting the variations in treatment outcomes, making our 
results reliable variations in a real-world setting, making our 
results reliable. The use of a multi-centered approach enhances 
the generalizability of our findings across different population 
subgroups within the lower-middle income setting. Furthermore, 
the significant improvements observed in hemoglobin, MCV, 
MCHC, and ferritin levels suggest that Feroxyl could be a viable 
option for managing iron deficiency anemia in similar settings.

The review found that Feroxyl was effective in improving 
the anemic condition of outpatients by significantly enhancing 
hemoglobin, ferritin and other blood parameters after a 3-month 
follow-up. These results highlight the potential of oral iron 
supplementation with Feroxyl as a practical intervention in 
areas with high prevalence of anemia or iron deficiency. The 
positive outcomes of this study could provide valuable insights 
for healthcare policies and guidelines aimed at tackling iron 
deficiency anemia in lower-middle-income countries.
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