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ABSTRACT

Background: Anemia in pregnancy is a significant public health concern,
particularly in low-resource settings. It can lead to severe maternal and neonatal
complications, including low birth weight, preterm delivery, and increased
maternal morbidity. This study aimed to evaluate the effectiveness of weekly
versus daily iron supplementation in anemic pregnant women. Objective: To
evaluate the efficacy and tolerability of weekly versus daily parenteral iron
supplementation in anemic pregnant women at Basaveshwara Medical College,
Chitradurga.

Materials and Methods: A prospective, comparative study was conducted
among 100 anemic pregnant women with hemoglobin levels below 10 g/dL
Participants were divided into two groups: Group 1 received 100 mg of iron
sucrose intravenously daily, and Group 2 received 200 mg of iron sucrose
intravenously weekly. Hemoglobin levels, serum ferritin, and other
hematological parameters were measured at baseline, 30, 60, and 90 days post-
intervention. Results: Both treatment regimens significantly increased
hemoglobin levels. Group 1 demonstrated a mean hemoglobin increase of 2.67
g/dL, while Group 2 showed a mean increase of 2.43 g/dL. Serum ferritin levels
improved by 253% in Group | and 223% in Group 2. The incidence of adverse
effects was slightly higher in the daily iron sucrose group, including nausea and
abdominal discomfort.

Conclusion: Participants receiving 100 mg daily showed a greater mean
increase in hemoglobin (2.76 g/dL vs. 2.31 g/dL), a more substantial rise in
serum ferritin levels (26.5 ng/mL vs. 12.0 ng/mL), and a more pronounced
decrease in Total Iron Binding Capacity (TIBC), reflecting improved iron
utilization.

Keywords: Anemia, Pregnancy, Iron supplementation, Intravenous iron,
Hemoglobin, Serum ferritin.

INTRODUCTION

Acute anaemia may arise with abrupt blood loss or
haemorrhage, necessitating a blood transfusion to
restore blood volume. Anaemia can develop in
persons from any demographic, however it
disproportionately impacts women and children
worldwide, primarily as a result of nutritional
deficiencies.

Anemia during pregnancy is diagnosed if a woman’s
hemoglobin (Hb) concentration at sea level is lower
than 11 g/dL, although it is recognised that during the

second trimester of pregnancy, Hb concentrations
diminish by approximately 0.5 g/L.["]

Iron deficiency during pregnancy is due to iron
deficit intake of diet that could not meet the increased
iron demand for the developing fetus.[] Regulation of
iron is a highly sophisticated phenomenon where its
imbalance could result into significant morbidity and
mortality. The disturbed intricate balance during iron
regulation may either result in iron deficiency or iron
overload, out of which iron deficiency is most
commonly observed.™?!

The most common strategy for the management of
this staggering situation is to start oral iron
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supplementation during pregnancy. Iron
consumption for pregnant women is undesirable,
because of the side effects. The probable cause is the
effect of oxidative stress of high doses of Iron, which
leads to gastrointestinal intolerance.!?!

Exposing intestinal cells to supplemental iron less
frequently, (e.g. every week in synchrony with the
human mucosal turnover that occurs every five to six
days) may improve the efficiency of absorption since
the mucosal cells are not —blockedl by large
amounts of iron as may occur with daily iron intake.™
Significant equality and reduced side effects have
been reported in several epidemiological studies in
comparing the weekly prescription of iron with daily
supplementation.

Thus, weekly rather than daily administration of iron
has been proposed as a safe, beneficent, and cost-
effective method to prevent and alleviate anemia in
pregnant women. !

MATERIALS AND METHODS

This Prospective compartive study was conducted

among pregnant women who was admitted to our

department of obstetrics Basaveshwara Medical

College, Hospital and research centre (BMCH) with

anaemia. During the period of May 1, 2023 to

November 1st 2024 was considered.

Sample size estimation

Sample size- 100

The sample size is calculated by using the following

formula n = Z2xpxq/d2

p = considering a prevalence of = 9%

q=(1-p)=100-9=91%

d = percentage of error = 10%

n=(1.96x1.96x0.09%0.91) + 0.1x0.1

n=31.467 ~ for the statistical convenience, this study

will include 100 anemic women.

Inclusion Criteria

1. Antenatal women with hemoglobin level < 10
gm/dl

2. Patients giving informed, written consent.

Exclusion Criteria

1. History of chronic renal disease

2. History of chronic liver disease

3. Chronic peptic ulcer, Bleeding
piles, Known Thalassamia and
other hemoglobinopathies

4. Pregnant women who showed adverse reaction
to previous parentral iron infusion.

Methodology

A prospective study was done on 100 antenatal

anemic women admitted in Basaveshwara Medical

College and Hospital Chitradurga, over a period of 18

Months from may 2023 to November 2024.

The study was done at the department of obstetrics

and gynaecology at Basaveshwara Medical College

and Hospital Chitradurga. Informed consent for the

study was obtained from all patients in writing.

History was taken in detail and patients was subjected

to detailed general physical and obstetric

examination. The collected data was analysed using
appropriate statistical methods. Red cell indices,
peripheral blood smear and detailed serum iron
studies was conducted. Baseline investigations
including liver and kidney function tests, urine
(routine microscopy and culture sensitivity), stool
examination (for ova and cyst) were done. All women
were given antihelmenthic therapy with tablet
albendazole 400 mg once daily for three days. Folic
acid tablets were given to all women during therapy.
The formula used for calculation of iron sucrose dose
was as follows:

Required iron dose (mg) = (2.4 x (target Hb-actual
Hb) x pre-pregnancy weight (kg)) + 1000 mg for
replenishment of stores

The required iron dose varied depending upon index
Hb level and pre-pregnancy weight. Average dose
requirement was 1777 £ 168.5 mg (1400-2160 mg).
Mean duration to complete total therapy was 4.5+ 1.0
(3.5-5.5 wk).

Group 1: Iron sucrose was given in a dose of 100 mg
intravenously daily in 100 ml normal saline over a
period of 15-20 min. First dose was given in the ward
where equipment for cardiopulmonary resuscitation
was available. The following doses were given on
outpatient

basis. Patients were observed for side effects or
anaphylactic reactions. Any minor or major side
effects were documented. All parameters were
repeated at 2 weeks interval till 8 weeks.

Group 2: Iron sucrose injection was given in a dose
of 200 mg intravenously weekly in 100 ml normal
saline over a period of 15-20 min. First dose was
given in the ward where equipment for
cardiopulmonary resuscitation was available. The
following doses were given on outpatient basis.
Patients were observed for side effects or
anaphylactic reactions. Any minor or major side
effects were documented. All parameters were
repeated at 1-week interval till 4 week.

Statistical Analysis: Analysis of data will be done by
SPSS (statistical program for social science version
20) as follows: Descriptive data of quantitative
parametric variables are expressed as mean, £ SD and
range Description of non-parametric variables as
number and percentage Chisquare test was used to
compare non parametric variables between the two
groups. Fisher exact test was used instead of chi-
square test when one expected cell or more less than
5. Unpaired t-test was used to compare parametric
variables, in parametric data between the two groups.
Paired t-test was used to compare quantities variables
in the same group before and after treatment.

RESULTS

The maternal age distribution across both treatment
groups (Iron Sucrose 100 mg and 200 mg) remained
fairly similar, with mean ages of 24.5 and 25.0 years,
respectively. The standard deviations indicate that the
sample was relatively homogenous in age. The
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consistency in age distribution suggests that baseline
characteristics were well-matched between groups,
ensuring comparability.

A significant proportion of participants (60%) were
unbooked, meaning they lacked prior antenatal care,
while only 40% had booked status. This could imply
a healthcare access issue, particularly in underserved
regions. Lack of antenatal booking may contribute to
late detection of anemia, poor maternal nutrition
management, and inadequate prenatal interventions,
potentially leading to worse maternal and neonatal
outcomes.

A majority (65%) of participants were multigravida,
indicating previous pregnancies. This is significant
because repeated pregnancies can increase the risk of
anemia due to cumulative iron depletion over
successive gestations. Primigravida participants
accounted for 35%, suggesting a mix of first-time and
experienced mothers in the study cohort.
Multigravida women often have greater nutritional

demands and potential previous complications, which
may influence iron therapy outcomes.

The presence of pallor (70%) was the dominant
physical finding, reinforcing the widespread
prevalence of anemia in the study group. The
remaining 30% showed pallor combined with edema,
which could indicate severe anemia or secondary
nutritional deficiencies. This finding underscores the
need for early screening and intervention strategies.
The study cohort was predominantly from middle
socio-economic backgrounds (70%), with lower
(20%) and upper (10%) economic classes comprising
smaller portions. Socio- economic status plays a
crucial role in dietary habits, healthcare accessibility,
and compliance with supplementation, all of which
significantly impact iron levels and anemia
prevalence. The higher proportion of middle-class
participants suggests they have some healthcare
accessibility, yet may still face barriers to optimal
anemia management.

Table 1: Descriptive Statistics for Gestational Age at Delivery (Weeks)

Group N Mean Median SD SE Minimum Maximum
Iron sucrose 50 382 38.0 1.5 0.21 36 41
100 mg
Iron su::;(gjse 200 50 385 39.0 14 02 36 41

The mean gestational ages in both treatment groups
were similar (38.2 vs. 38.5 weeks), showing that iron
therapy did not significantly alter pregnancy
duration. The consistent gestational age distribution
suggests that iron sucrose supplementation did not
increase preterm birth risk, a key concern in anemia
management.

There was a slight increase in birth weight in the 200
mg group (2.8 kg vs. 2.7 kg in the 100 mg group).
While this difference is small, it may suggest better

iron availability improving fetal growth. The impact
of maternal iron therapy on fetal birth weight is well-
documented, as iron sufficiency supports adequate
oxygen transport and fetal metabolism.

Baseline hemoglobin levels were similar between
groups (8.1 g/dL vs. 8.2 g/dL), confirming that
anemia severity was comparable before treatment.
This ensures fairness in evaluating post-treatment
effects without bias.

Table 2: Descriptive Statistics for Serum Ferritin (Pre-treatment)

Group N Mean Median SD SE Minimum Maximum
Iron sucrose 50 25.0 245 55 0.79 15 35

100 mg
Iron sucrose 50 24.0 23.8 6.0 0.84 12 36

200 mg

Serum ferritin levels were slightly different pre-treatment, indicating variations in iron stores before therapy.
Ferritin is a crucial marker reflecting iron reserves, and the similarity between groups ensures a balanced

comparison in treatment efficacy.

Table 3: Descriptive Statistics for TIBC (Pre-treatment)

Group N Mean Median SD SE Minimum Maximum
Iron sucrose 50 350.0 349.5 15.0 2.14 320 375
100 mg
fron S“r‘:;se 200 50 348.0 347.0 16.0 224 310 380

Elevated total iron-binding capacity (TIBC) values (350 vs. 348 ng/dL) confirm iron deficiency in both groups.
High TIBC suggests an increased demand for circulating iron, reinforcing the necessity for iron therapy.

Table 4: Descriptive Statistics for Doses Given

Group N Mean Median SD SE Minimum Maximum
Tron sucrose 100 50 6.0 6.0 1.0 0.14 4 8
mg
Iron
uerose 200 g 50 5.0 5.0 1.0 0.14 4 7
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The 100 mg group required a higher number of doses
(6 doses vs. 5 doses in the 200 mg group). This aligns
with the expectation that lower-dosage regimens
need more frequent administration to achieve
comparable iron replenishment.

Post-treatment hemoglobin levels showed significant
improvement in both groups. The increase was
greater in the 100 mg group (11.0 g/dL) compared to
the 200 mg group (10.4 g/dL), suggesting better
hemoglobin response despite requiring more doses.
This could imply that lower doses administered more
frequently may enhance iron absorption efficiency.

i PR TR S
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Figure 1: Descriptive Statistics for Repeat Hemoglobin
(Post-treatment)

Table 5: Descriptive Statistics for Repeat Serum Ferritin (Post-treatment)

Group N Mean Median SD SE Minimum Maximum
Iron sucrose 50 37.0 36.5 7.5 1.07 20 50
200 mg
Iron surcnrgse 100 50 50.5 50.0 8.0 1.12 35 65

Ferritin levels showed significant increases post-treatment, particularly in the 100 mg group (50.5 pg/L vs. 37.0
pg/L in the 200 mg group). The larger increase suggests enhanced iron storage with smaller, more frequent doses.

Table 6: Descriptive Statistics for Repeat TIBC (Post-treatment)

Group N Mean Median SD SE Minimum Maximum
Iron sucrose 50 349.9 349.0 15.0 2.14 310 375
200 mg
Iron surc;r;se 100 50 330.0 328.0 13.6 1.9 295 360

TIBC values declined in the 100 mg group (330 pg/dL vs. 349.9 pg/dL in the 200 mg group), suggesting better
iron utilization post-treatment. A reduction in TIBC indicates improved iron saturation.

The increase in hemoglobin post-treatment was greater in the 100 mg group (2.76 g/dL vs. 2.31 g/dL in the 200
mg group). This significant improvement suggests better treatment efficacy with more frequent administration of

smaller iron doses.

Table 7: Descriptive Statistics for Change in Serum Ferritin

Group N Mean Median SD SE Minimum Maximum
Tron sucrose 200 50 12.0 12.8 13.6 1.95 -10 40
mg
fron 50 26.5 278 12.0 1.68 5 55
sucrose 100 mg

Serum ferritin improved markedly in the 100 mg group (+26.5 pg/L vs. +12.0 pg/L in the 200 mg group),
confirming better iron storage replenishment with smaller doses.

Table 8: Descriptive Statistics for Change in TIBC

Group N Mean Median SD SE Minimum Maximum
Iron sucrose 100 50 -18.6 -16.3 13.6 1.9 -45 10
mg
Iron 50 0.137 -0.1 14.8 2.12 -30 35
sucrose 200 mg

A marked decrease in TIBC was observed in the 100
mg group (-18.6 ug/dL vs. 0.137 pg/dL in the 200 mg
group), further supporting efficient iron utilization.
A significant difference (p <0.001, t =4.49, df = 98)
was observed between groups, indicating a greater
hemoglobin increase in the 100 mg iron sucrose
group.

The 100 mg group showed a significant reduction (p
< 0.001, t = 6.61) in TIBC, reinforcing its superior
iron replenishment.

A significant difference (p < 0.001, t = -5.62) was
observed, confirming better ferritin improvement in
the 100 mg group.

ANCOVA results adjusting for doses given show that
treatment had a significant effect (p < 0.001, n? =
0.314) on hemoglobin levels, further demonstrating
the efficacy of iron sucrose 100 mg therapy.
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DISCUSSION

Despite the widespread use of intravenous iron
therapy, the optimal dosing strategy remains a subject
of debate. While higher single doses are convenient,
lower doses administered more frequently may
enhance iron absorption and utilization. This study
was designed to compare the efficacy of two different
dosing regimens of iron sucrose—100 mg given in
more frequent sessions versus 200 mg given less
frequently—in improving hematological parameters
among pregnant women with moderate anemia.

The  following  discussion interprets  and
contextualizes the results of the present study,
examining their implications in light of previous
research findings. The focus lies in evaluating
maternal and neonatal outcomes, treatment
effectiveness, and practical applicability of each
regimen in real-world settings, especially considering
socioeconomic and healthcare accessibility factors.
The maternal age distribution between the two groups
receiving 100 mg and 200 mg iron sucrose therapy
was comparable, with mean ages of 24.5 and 25.0
years respectively. This similarity indicates effective
randomization, minimizing the risk of age as a
confounding variable. A narrow standard deviation
further suggests age homogeneity across the groups.
Previous studies have noted that maternal age can
influence the prevalence and severity of anemia
during pregnancy; however, in our study, the effect
was neutralized due to balanced distribution.[®!

Our data showed that 60% of participants were
unbooked, suggesting limited access or late initiation
of antenatal care. This aligns with reports from rural
and underserved regions in India, where unbooked
status correlates with higher maternal morbidity,
including anemia.[®® Unbooked women often miss
early screening and interventions, leading to more
severe presentations of iron deficiency anemia (IDA).
A majority (65%) of participants were multigravida,
which is significant because multiple pregnancies
increase the risk of IDA due to cumulative iron
depletion. Studies such as those by Tonge et al. and
Chavhan et al. have noted similar trends and
emphasize the importance of tailored iron therapy for
multigravida women.[”$]

Physical signs of anemia, particularly pallor, were
present in 70% of participants, with 30% showing
pallor with edema. Edema in conjunction with pallor
may indicate more severe anemia or comorbid
nutritional deficiencies, necessitating comprehensive
management strategies. This clinical profile supports
the findings of Singh et al., who highlighted the
correlation between visible signs and anemia
severity.[”)

The distribution showed 70% of participants
belonged to the middle socioeconomic class, 20% to
lower, and 10% to upper. Socioeconomic status
significantly influences dietary iron intake,
healthcare accessibility, and adherence to treatment.
Similar socioeconomic stratification has been

associated with anemia burden in several Indian
cohorts.[%

Mean gestational age at delivery was similar in both
groups (38.2 and 38.5 weeks), indicating that the iron
therapy, regardless of dosage, did not influence the
timing of delivery. This finding aligns with global
research indicating iron supplementation does not
increase the risk of preterm labor.!'!]

A slight increase in birth weight was observed in the
200 mg group (2.8 kg) compared to the 100 mg group
(2.7 kg). While the difference was minimal,
improved maternal iron status has been linked to
better fetal growth and higher birth weights. Zhao et
al. similarly found a positive correlation between
maternal iron supplementation and birth weight.['?]
Baseline hemoglobin levels and serum ferritin were
nearly identical across groups, confirming that
anemia severity was comparable at the study’s start.
This strengthens the wvalidity of post-treatment
comparisons. Elevated TIBC in both groups
reaffirmed the diagnosis of IDA. Previous studies
such as those by Papaniya et al. confirm TIBC as a
reliable marker in IDA diagnosis.!3]

The 100 mg group received a higher number of doses
(mean of 6) compared to the 200 mg group (mean of
5), as expected due to the lower dose per session.
However, this more frequent administration might
contribute to better iron absorption and utilization, as
also discussed by Parikh and Agarwal in their
comparative trials.['4]

Post-treatment hemoglobin increased to 11.0 g/dL in
the 100 mg group compared to 10.4 g/dL in the 200
mg group. Serum ferritin also improved more in the
100 mg group (50.5 vs 37.0 ng/L). Additionally,
TIBC decreased more significantly in the 100 mg
group, indicating superior iron utilization. These
findings mirror results from trials comparing ferric
carboxymaltose and iron sucrose in similar
populations. (']

Independent samples t-tests showed statistically
significant improvements (p < 0.001) in hemoglobin,
serum ferritin, and TIBC in the 100 mg group
compared to the 200 mg group. ANCOVA analysis,
adjusting for number of doses, reaffirmed the 100 mg
group’s superiority in improving hemoglobin levels,
with a large effect size (partial eta squared = 0.314).
These findings are consistent with previous
controlled trials that emphasize efficacy with more
frequent, smaller doses.!'6!7]

The greater efficacy of 100 mg iron sucrose
administered in more frequent doses suggests a
potential strategy for optimizing iron therapy,
particularly in resource-limited settings where
compliance with high-dose therapy may be
challenging. Dakhle et al. and Hegde et al
emphasized that tailoring dose frequency could
maximize both compliance and hematological
outcomes.!81]

This study had some limitations, including a
relatively small sample size and lack of long- term
follow-up. The open-label design may have
introduced performance bias. Nevertheless, the
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rigorous  statistical  analysis and  baseline
homogeneity strengthen the reliability of our
findings. Future research should explore cost-benefit
ratios and patient satisfaction with varying iron
dosing strategies

The results of this study demonstrate that intravenous
iron sucrose therapy, particularly the 100 mg regimen
administered in more frequent doses, yields superior
outcomes in hemoglobin improvement, serum ferritin
replenishment, and TIBC reduction compared to the
200 mg regimen. This dosing strategy may offer a
more effective approach for managing moderate
anemia in pregnancy without increasing preterm
delivery risk or compromising neonatal outcomes.

CONCLUSION

In this comparative study assessing the efficacy of
intravenous iron sucrose in the treatment of iron
deficiency anemia during pregnancy, two dosing
regimens—100 mg administered daily and 200 mg
administered weekly—were evaluated. The findings
clearly demonstrate that the daily 100 mg iron
sucrose regimen led to significantly better
hematological outcomes compared to the weekly 200
mg regimen. Participants receiving 100 mg daily
showed a greater mean increase in hemoglobin (2.76
g/dL vs. 2.31 g/dL), a more substantial rise in serum
ferritin levels (26.5 ng/mL vs. 12.0 ng/mL), and a
more pronounced decrease in Total Iron Binding
Capacity (TIBC), reflecting improved iron
utilization. These differences were statistically
significant, supported by independent samples t-tests
and ANCOVA analysis even after adjusting for the
number of doses administered. Both groups were
comparable at baseline in terms of maternal age,
obstetric history, and general health indicators, and
no major differences were observed in birth outcomes
such as gestational age at delivery or neonatal birth
weight, suggesting that both regimens are safe.
However, the daily 100 mg regimen proved more
effective in correcting anemia and replenishing iron
stores within the study period. Thus, it can be
concluded that daily administration of 100 mg iron
sucrose offers superior therapeutic benefits over
weekly 200 mg dosing and should be considered the
preferred treatment approach for iron deficiency

anemia in pregnancy when aiming for rapid and
efficient hematological improvement.
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