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ABSTRACT

Background: The Phase IV, open-label, single arm, prospective, non-interventional SANOIN study demonstrated
that an oral fixed dose combination of ferrous gluconate, multivitamins and minerals (Sangobion® IRON+) was
effective and well-tolerated in treating mild to moderate Iron Deficiency Anemia (IDA) in women aged 15-55 years.

Methods: We present a subgroup analysis of the SANOIN Hemoglobin (Hb) and serum ferritin data over the 90-day
treatment period based on menstrual flow (normal vs. heavy vs. very heavy) and pregnancy status (pregnant vs. non-
pregnant). The frequency and severity of IDA symptoms at baseline and improvement at Days 30, 60 and 90 were
assessed in these subgroups, and by IDA status (mild vs. moderate).

Results: Within the intent-to-treat population (n=87), 78 subjects were evaluated according to menstrual flow
(normal, 44.9%; heavy, 47.4%; very heavy, 7.7%). Eight out of 87 subjects were pregnant. All subgroups demonstrated
similar Hb normalization and increase in ferritin levels after 90 days. Overall, 72.4% of the subjects were anemia-free
by Day 90. The most frequently occurring IDA symptoms at baseline were headache, dizziness and fatigue in most
subgroups, while tachycardia and shortness of breath were frequent in the small pregnant subgroup. IDA symptoms
significantly improved by Day 90 across all subgroups.

Conclusion: This subgroup analysis demonstrated the broad efficacy of an oral fixed dose combination of ferrous
gluconate, multivitamins and minerals in providing rapid and sustainable improvement in IDA symptoms, Hb and
ferritin levels in the diverse range of baseline IDA status, menstrual flow, and pregnancy status.
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CLINICAL TRIAL REGISTRATION the World Health Organization reports that 30% of women in
' the reproductive age range (15-49 years) have anemia [3], with
PFDA Registry No: PHRR200413-002602

the prevalence in this population being as high as 50% in low or

INTRODUCTION middle-income countries [4], most cases attributable to ID [1].

The etiology of ID or Iron Deficiency Anemia (IDA) in women is
multifactorial. Some of the factors putting women at a considerably
higher risk of ID/IDA include blood loss due to menstruation,
higher iron requirements during pregnancy and bleeding during
childbirth [2]. Therefore, diagnosis, prevention and treatment of
ID/IDA must consider the specific etiological factors.

Iron Deficiency (ID), one of the most common micronutrient
deficiencies in the world, clinically manifests as a spectrum [1].
While the early stages of ID involve the depletion of iron stores
with no anemia, if left unaddressed, further progression can lead
to impaired erythropoiesis and result in anemia [1]. Notably, ID
has a disproportionately greater impact on women [2]. In fact,
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The primary publication for the “Sangobion® IRON+ Non-
Interventional Study to Evaluate Changes in Hemoglobin Status
in Subjects with Mild to Moderate Iron Deficiency Anemia
(SANOIN)” has previously demonstrated that an oral fixed dose
combination of ferrous gluconate, multivitamins and minerals
significantly improves hematological parameters, IDA symptoms
and quality of life, accompanied by good tolerability [5]. The
SANOIN study which recruited female subjects, included those
with mild to moderate IDA [5]. The primary efficacy endpoint
for the study was the change from baseline in mean Hemoglobin
(Hb) concentration after 90 days of treatment. Secondary efficacy
endpoints included change from baseline in Hb concentration at
Days 14, 30, 60 and 90, as well as change from baseline in serum
ferritin concentration at Day 90 [5]. These assessments were
performed in the total trial population as well as in the mild IDA
and moderate IDA subgroups [5]. Here, we report an analysis of the
SANOIN study in key subgroups of interest: menstrual bleeding
flow (normal or heavy or very heavy) and pregnancy status (pregnant
or non-pregnant).

At present, there is an opportunity for better understanding of
the symptoms and severity of patients experiencing mild versus
moderate IDA. A common misconception is that IDA symptoms
only occur in patients with moderate to severe IDA. In this
subgroup analysis, we examined whether IDA symptoms occurred
early in the IDA trajectory even among subjects with mild IDA. We
also examined whether the IDA symptoms improved to the same
extent in the SANOIN study treatment, regardless of IDA status.
The choice of the initial dose of either 30 mg or 60 mg elemental
iron and the dose progression over time was also examined in the
respective subgroups. The proportion of subjects who became
ID-free and symptom-free with the study drug was also evaluated.

Heavy Menstrual Bleeding (HMB) is a known risk factor for
ID/IDA in women as the average blood loss due to HMB is 5-6
times more than in normal menstruation, resulting in depleted
iron stores [6]. Considering that HMB affects approximately 18%-
38% of women of reproductive age, there is a need for women of
child-bearing age to be screened for HMB and ID/IDA [6]. Even
normal menstrual flow and the associated 300 mg of iron lost
annually can lead to the development of ID when there is low dietary
iron intake or iron absorption is insufficient [7]. Consequently, we
investigated if ferrous gluconate plus multivitamins and minerals is
equally effective in subjects with heavy or very heavy menstrual flow
compared to those with normal flow.

Another significant risk factor for women for ID/IDA is
pregnancy where increased iron requirements for fetal growth and
development, as well as the expansion of maternal blood volume,
raises the iron requirements [8]. While several international
guidelines have recommended daily doses of 100-200 mg of
elemental iron for the treatment of IDA in pregnancy [9], recent
studies have indicated that lower doses of 30-60 mg may be sufficient
due to proven effectiveness, coupled with improved tolerability and
hence adherence to therapy [10]. This subgroup analysis presented
an opportunity to assess the effectiveness of the prescribed ferrous
gluconate plus multivitamins and minerals dose in treating IDA in
pregnancy.

Iron is involved in several cellular mechanisms including
gene expression, cell growth, signalling and regulation, energy
metabolism and immune response [1]. Therefore, ID can cause
diverse symptoms like hair loss, fatigue, headache, dizziness,
pica, shortness of breath and tachycardia [1]. Other less common
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symptoms include restless legs syndrome, edema and brittle nails.
It is imperative to recognize these symptoms early to enable prompt
initiation of iron supplementation, thereby providing timely
improvement of hematological parameters and symptoms relief.

MATERIALS AND METHODS
Study design

The SANOIN study was a Phase [V/post-marketing, open-label,
single arm, prospective, non-interventional study conducted at 6
sites in Philippines to evaluate the efficacy and safety of ferrous
gluconate, multivitamins and minerals capsule in the real world
[5]. The study was approved by the Philippine Food and Drug
Administration (PFDA) prior to initiation and each site was
approved by an Institutional Ethics Committee or Institutional
Review Board. All subjects provided informed consent prior to
participation. The study was conducted in compliance with Good
Clinical Practice guidelines and the Declaration of Helsinki and
was registered on the local registry for clinical trials, PFDA-Registry.

Study participants

Detailed inclusion and exclusion criteria of the study participants
have been previously reported [5]. The study enrolled females
(including women of reproductive age, and pregnant women) aged
> 15 years to < 55 years with known mild to moderate IDA and
a serum ferritin value of <30 ng/mL at baseline. The criteria for
mild to moderate IDA was based on the criteria defined by the
World Health Organization. Briefly, mild and moderate IDA in
non-pregnant women was defined by an Hb level of 11.0 g/dL-11.9
g/dL and 8.0 g/dL-10.9 g/dL, respectively. Mild IDA in pregnant
subjects was defined by Hb levels ranging from 9.5 g/dL to 10.5 g/
dL or 11.0 g/dL, depending on the stage of pregnancy. Moderate
IDA in pregnant subjects was defined as Hb levels of 8.0 g/dL-9.4
g/dL. The menstrual flow categorization of normal, heavy and very
heavy flow was based on the discretion of the investigators, which
included clinical assessment on the frequency of change of sanitary
napkins, amount of staining and use of adult diaper.

Treatment

All subjects were started with either 1 or 2 capsules of the study
drug daily at baseline (30 mg or 60 mg elemental iron, respectively),
depending on their baseline IDA status or as per the clinical
judgment of the prescribing physician. The dosing regimen was
maintained or modified by the investigator, based on tolerability
and relevant healthcare data collected at subsequent visits. Further
details on dose adjustment or modification have been previously
reported [5].

Study endpoints and assessments

The following assessments were performed for the key subgroups
based on IDA status (mild or moderate), menstrual blood flow
(normal or heavy or very heavy) and pregnancy status (pregnant or
non-pregnant): mean Hb at baseline and on Days 14, 30, 60 and
90; median serum ferritin levels at baseline and on Day 90; the
proportion of subjects assigned to 30 mg vs. 60 mg daily dosing
at baseline, Day 30 and Day 60; the proportion of subjects with
varying number of IDA symptoms at baseline and subsequent
visits; frequency and severity of IDA symptoms (tiredness, shortness
of breath, dizziness, headache, swelling, fast heartbeat, hair fall,
restless legs, brittle nails, cold hands or feet and pica) according
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to the Visual Analogue Scale (VAS) at baseline and at Days 30, 60
and 90. Assessments performed for the total population were as
follows: the frequency of IDA symptoms at baseline; the proportion
of IDA-free subjects on Days 14, 30, 60 and 90 and ID-free subjects
on Day 90.

Statistical analysis

All analyses were performed on the Intent-to-Treat (ITT) population
and were exploratory in nature. Per the statistical analysis plan
written prior to database lock, missing primary endpoint data for
subjects with at least one post-baseline value were imputed using
the last observation carried forward approach. This resulted in
the imputation of 13 (3.8%) post-baseline Hb observations in this
subgroup analysis. No other data were imputed.

For continuous variables, descriptive statistics including the mean,
standard error, median and median absolute deviation were
calculated. For binary outcomes, descriptive statistics included
frequencies and percentages. The statistical significance of change
from baseline results was assessed with the Wilcoxon signed-rank
test at a significance level of 5% (2-sided). Statistical analyses were
performed with SAS version 9.4. Additional details are provided in
the primary analysis of the SANOIN study [5].

RESULTS

Study participants

Overall, 97 subjects were enrolled in the SANOIN study. A total of
87 subjects had Hb data available for analysis at one or more post-
baseline visits. All 87 subjects were evaluated by IDA status with 30
(34.5%) having mild IDA and 57 (65.5%) having moderate IDA
at baseline [5]. In this subgroup analysis, 78 subjects (excluding
pregnant subjects) were evaluated by menstrual flow, where 35
(44.9%) had normal flow, 37 (47.4%) had heavy flow and 6 (7.7%)
had very heavy flow. For the evaluation by pregnancy status, 8
(9.2%) subjects of the total 87 subjects with post-baseline visit Hb
data were pregnant. Other baseline demographics of the SANOIN
study population have been previously described [5].

Dose progression

At baseline, all subjects with none (n=1) or mild IDA (n=32) were
started on a daily elemental iron dose of 30 mg. Among the 64
subjects with moderate IDA, 52% and 48% were started on 30
mg and 60 mg doses, respectively, with 68% of subjects receiving
a final daily dose of 30 mg. The majority (82%) of subjects with
normal menstrual flow received 30 mg daily doses. Among subjects
with heavy menstrual flow, 44% were first started on 60 mg but
this reduced to 5.6% by Day 60. Subjects with very heavy flow
were prescribed 60 mg daily doses at the beginning of the study
and all of them were receiving lower doses by Day 60. All pregnant
subjects were prescribed 30 mg throughout the study duration. The
majority of the non-pregnant subjects (64%) were prescribed 30 mg
at the beginning of the study, with this proportion increasing to

73% by Day 60.
Efficacy

Hemoglobin and ferritin levels: Hb and ferritin levels across
visits for the respective mild and moderate IDA subgroups were
reported in the primary publication and will not be discussed here
[5]. For the analysis based on menstrual flow, the study drug was
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demonstrated to be effective in improving Hb level irrespective of
menstrual flow at baseline (Figure 1A, Supplementary Table 1),
with statistically significant improvements in all subgroups across all
post-baseline visits (p<0.05). In subjects with heavy menstrual flow,
Hb increased by 0.9 g/dL by Day 14 (p<0.0001). In subjects with
very heavy flow, Hb increased by 1.8 g/dL by Day 14 with 60 mg of
daily study drug (p=0.0019). Median ferritin levels improved by Day
90 and the change from baseline was statistically significant across
all 3 menstrual flow subgroups (p<0.05) (Figure 1B, Supplementary
Table 2). The study treatment normalized mean Hb levels to a
similar extent by Day 90 regardless of pregnancy status (Figure
1C, Supplementary Table 3). The mean Hb level in the pregnancy
subgroup was normalized by Day 30 to 11.0 g/dL with a statistically
significant increase of 0.7 g/dL (p=0.0255). Both pregnant and
non-pregnant subgroups showed improved ferritin levels at Day
90, with higher levels observed in the pregnant subgroup (Figure
1D, Supplementary Table 4). The median ferritin level increased
significantly from a baseline level of 7.0 ng/dL to 46.0 ng/dL by
Day 90 (p=0.0078) in pregnant women, indicating repletion of iron
stores above the normal cut-off of >30 ng/dL.

IDA status: Evaluation of IDA status in the total population
demonstrated that 44.8% and 72.4% of subjects no longer
had anemia by Day 30 and Day 90 respectively (Figure 2). The
proportion of subjects with moderate IDA reduced from 66.0%
at baseline to 18.4% on Day 30. Additionally, the proportion of
subjects who became ID-free (based on Hb and ferritin levels cut-
offs) was assessed, which revealed that 39% of subjects were ID-free

by Day 90 (based on both Hb and ferritin levels at Day 90; n=82).

Number of IDA symptoms per subject and frequency and
resolution of each IDA symptom: The occurrence of each IDA
symptom according to the VAS score was analysed in each subgroup
to identify the commonly occurring symptoms. Headache,
dizziness and tiredness were the most common symptoms reported
at baseline (Figure 3). The distribution of the number of IDA
symptoms per subject at baseline was similar between the mild and
moderate [DA subgroups (Figure 4A), with ~ 80% of both mild and
moderate IDA subjects having > 1 IDA symptoms at baseline. The
prevalence of IDA symptoms observed at baseline among subjects
with mild or moderate IDA subgroups are as shown in Figure 3,
with 56.3% and 52.4% of subjects experiencing headache, 53.1%
and 46.0% of subjects reporting dizziness and 46.9% and 50.8% of
subjects experiencing tiredness, respectively. The VAS scores for the
symptoms experienced at baseline were similar between the mild and
moderate IDA subgroups (Supplementary Figure 1A). All symptoms
improved considerably (according to VAS scores) throughout the
90-day study period, with similar resolution observed for both mild
and moderate IDA subgroups (Supplementary Figure 1A). Among
the subjects with mild and moderate IDA, 53.8% and 76.8% of
subjects, respectively had no symptoms by Day 90 (Figure 4A).

The distribution of symptoms experienced by subjects with normal
and heavy menstrual flow at baseline were similar. Most subjects in
these two subgroups experienced headache, dizziness and tiredness
(Figure 3). The prevalence of IDA symptoms at baseline for subjects
with very heavy menstrual flow is higher for all symptoms (except
hair loss) compared to heavy and normal flow women, where
the most frequently reported symptoms were headache (83.3%),
dizziness (83.3%), shortness of breath (66.7%) and tiredness
(66.7%) (Figure 3). Baseline VAS scores for the symptoms were
similar regardless of menstrual flow (Supplementary Figure 1B).
A similar extent of symptom resolution (by VAS) was achieved
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in all subgroups (Supplementary Figure 1B). The proportion of
subjects who became symptom-free following 90 days of treatment
(Figure 4B) was 67.6% in both the subgroups with normal and
heavy menstrual flow. Among subjects with very heavy menstrual
flow, 83.3% were symptom-ree at the end of the study (Figure
4B). Hence, IDA symptoms as assessed by number, frequency and
severity improved to a similar extent regardless of menstrual flow.

Pregnancy status was not associated with any significant difference
in the number of symptoms experienced per subject at baseline

OPEN aACCESS Freely available online

(Figure 4C). Eighty percent or more of both pregnant and non-
pregnant subjects experienced > 1 IDA symptoms at baseline. The
most commonly reported IDA symptoms experienced at baseline
by subjects who were pregnant were fast heartbeat (70%), shortness
of breath (60%) and headache (50%) (Figure 3). Baseline VAS
score for most IDA symptoms were similar in the pregnant and
non-pregnant subgroups (Supplementary Figure 1C) and improved
to a similar extent by Day 90 (Supplementary Figure 1C). A total
of 69.3% of non-pregnant subjects and 62.5% of pregnant subjects
were symptom-free by Day 90 (Figure 4).
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Safety

The safety analysis was performed only on the ITT population in
the primary analysis and not for the individual subgroups as only
a total of 3 adverse events (abdominal pain, hyperchlorhydria, and
dizziness) were suspected to be related to the study drug in the ITT
population.

DISCUSSION

This subgroup analysis demonstrated the broad efficacy of an
oral fixed dose combination of ferrous gluconate, multivitamins
and minerals in providing rapid and sustainable improvement
in IDA symptoms, Hb and ferritin levels, in the diverse range of
baseline IDA status, menstrual flow, and pregnancy status. These
findings enrich our understanding and approach in meeting the
unique challenges and treatment requirements of a diverse patient
population, encompassing varying degrees of IDA, menstrual flow,
and pregnancy status.

Ferrous gluconate with multivitamin and minerals
improved hematological parameters irrespective of IDA
status, menstrual flow and pregnancy status

Patients with moderate IDA often receive a prescription for a higher
dosage of elemental iron. This study demonstrated the effectiveness
of improved IDA status with decreased prescribed dose over the
course of treatment with 48% of subjects prescribed a 60 mg dose
at baseline, reducing to 5.4% by Day 60. Similarly, the efficacy of an
oral fixed dose combination of ferrous gluconate, multivitamins and
minerals on the improvement of hematological parameters across
all menstrual flow subgroups was demonstrated. A statistically
significant rise in Hb levels was observed, even among subjects with
heavy or very heavy menstrual flow, as early as Day 14 of treatment.
This increase was maintained consistently throughout the
90-day duration of the study. In addition, significant improvement
in serum ferritin levels was noted in both heavy and very heavy
menstrual flow subgroups. However, it is important to note that
despite the improvement in Hb and IDA status, the ferritin levels in
individuals with moderate IDA and heavy or very heavy menstrual
flow remained below the ideal cut-off of 30 ng/mL [5]. Therefore,
further studies may be needed to investigate the hypothesis that
longer duration of higher dose 60 mg elemental iron can raise the
ferritin level and replete body iron stores more effectively in these
subgroups.

By Day 30, pregnant subjects achieved a mean Hb level of 11.0
g/dL, which, although a smaller increase of 0.7 g/dL compared
to non-pregnant subjects, met the normal Hb level cut-offs for the
2" and 3™ trimesters of pregnancy. By Day 90, pregnant subjects
had higher median ferritin levels compared to non-pregnant
subjects, potentially due to pro-inflammatory changes in pregnant
women and a faster replenishment of iron stores following Hb
normalization [2]. In this study, all pregnant subjects were prescribed
and maintained on a lower dose of 30 mg, likely as a precautionary
measure by the investigators to minimize gastrointestinal side effects
associated with iron supplementation during pregnancy. Although
the 30 mg daily dose proved effective in this limited sample of
pregnant women, consideration can be given to a higher dose of
60 mg during pregnancy, if necessary, based on updated guideline
recommendations, to achieve faster Hb correction [11,12].
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Early identification and understanding of IDA symptoms
can guide early diagnosis and intervention

In contrast to the belief that individuals with mild IDA may be
symptom-free, this subgroup analysis demonstrated that the mild
IDA group showed similar number, frequency and severity of
IDA symptoms compared to the moderate IDA group. Headache,
dizziness and tiredness were the most prevalent symptoms in both
subgroups. Similarly, the difference in menstrual flow volume
did not seem to be associated with a significant difference in the
pattern of symptom occurrence. The pregnant subjects in the study
reported a higher frequency of shortness of breath and fast heartbeat
at baseline which is consistent with the previously reported finding
that these are common overlapping symptoms among healthy
pregnant women in general [13]. This occurrence can be attributed
to increased oxygen demand for fetal needs and expanded maternal
blood volume, resulting in reduced oxygen supply to tissues,
which leads to breathing difficulties and tachycardia [14]. IDA can
worsen the reduced oxygen delivery, increasing the likelihood of
these symptoms. The improvement in the VAS scores for these
symptoms after treatment indicates that in the SANOIN study,
these symptoms are, at least partially if not entirely, caused by IDA
(Supplementary Figure 2).

By understanding the possible links between the mentioned
symptoms and ID or IDA in individuals at risk, one can improve
the early detection of these conditions. This in turn allows for
prompt intervention through oral iron supplementation, helping
to prevent the progression of ID or IDA to a more severe stage.

The case for optimal elemental iron dose for oral
supplementation

The overall findings across the subgroups from this analysis add
to the growing evidence supporting the efficacy of lower daily
elemental iron dose of 30-60 mg along with multiple micronutrients.
This study shows a preference for lower doses among physicians
particularly for subjects with mild IDA, normal menstrual flow or
pregnant, which reflects the real-world clinical practice, aiming to
minimize side effects while maintaining an effective dosage for the
patients. A higher initial dose of 60 mg, followed by maintenance
with the same dosage can be considered for individuals who might
benefit from faster Hb correction, such as those with moderate
IDA, heavy to very heavy menstrual flow or pregnant women.

Study limitations

One of the limitations of this subgroup analysis of the SANOIN
study is the single-arm, observational nature of the original study.
A study design including an active comparator or placebo would
offer more comprehensive insights on the benefits of the study drug
in the study populations. Another limitation was the small sample
sizes in the very heavy menstrual flow and pregnant subgroups.
While analyses performed on these subpopulations revealed
interesting insights on the effectiveness of the study drug in
improving hematological parameters and providing IDA symptoms
relief, these results need to be interpreted carefully owing to the
small sample size. Further investigation is warranted to evaluate
the benefits of a higher dose of the study treatment in pregnant
women.
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CONCLUSION

In this post-hoc analysis of the pivotal SANOIN study, it was found
that recognition and evaluation of IDA symptoms play a significant
role in the early identification of IDA, including patients with mild
IDA. This observation debunks the common perception that IDA
symptoms only occur in more advanced stages of IDA such as those
with moderate or severe condition. Ferrous gluconate at 30-60
mg elemental iron with multivitamins and minerals (Sangobion®
IRON+) was demonstrated to be fast and effective in improving IDA
symptoms, Hb and ferritin levels across key subgroups irrespective
of the subject’s IDA status, menstrual flow, and pregnancy status.
The effectiveness of ferrous gluconate plus multivitamins and
minerals in resolving IDA symptoms and hematological parameters
of IDA even in subgroups at relatively higher risk (moderate IDA,
heavy menstrual flow, pregnant women) was demonstrated. The
findings from this subgroup analysis demonstrate the benefits of
early intervention for anemia correction, and further support the
consideration for longer treatment duration in certain subgroups
to fully replete iron stores.
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