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ABSTRACT

Background: Iron deficiency anemia is a common nutritional disorder during pregnancy and is
associated with adverse maternal and perinatal outcomes. Oral iron is widely used, but poor adherence,
gastrointestinal intolerance, and slow replenishment of iron stores may limit its effectiveness. Objective:
To compare the therapeutic effectiveness of intravenous iron sucrose and oral ferrous sulphate in
pregnant women with iron deficiency anemia. Methods: This comparative clinical study was conducted
in the Department of Obstetrics and Gynecology, Bolan Medical Complex Hospital, Quetta, from October
15, 2024, to April 16, 2025. One hundred pregnant women with iron deficiency anemia were allocated
into two equal groups. Group A received oral ferrous sulphate, while Group B received intravenous iron
sucrose. Hemoglobin and serum ferritin were measured before treatment and after three weeks. Results:
Mean hemoglobin increased from 9.32 = 0.63 to 10.32 + 0.62 g/dL in the oral iron group and from 8.82 +
1.01 to 1091 + 1.20 g/dL in the intravenous iron group. The mean hemoglobin rise was greater with
intravenous iron than oral iron (2.09 + 0.51 vs 1.00 + 0.36 g/dL; p<0.001). Serum ferritin increased by
21.76 + 5.97 pg/L in the intravenous group compared with 2.95 + 0.88 pg/L in the oral group (p<0.001).
Conclusion: Intravenous iron sucrose was more effective than oral iron in improving hemoglobin and
serum ferritin levels in pregnant women with iron deficiency anemia. Keywords: Iron deficiency anemia;
pregnancy; intravenous iron; oral iron; iron sucrose; serum ferritin.

INTRODUCTION

Iron deficiency anemia remains one of the most frequent nutritional disorders affecting pregnant
women and continues to represent a major maternal and fetal health concern in low- and middle-income
settings. During pregnancy, physiological expansion of plasma volume, increased red cell mass, fetal
iron requirements, and blood loss around delivery increase maternal iron demand, making women
particularly vulnerable when baseline nutritional reserves are already depleted. In Pakistan and
comparable regional settings, the burden is further intensified by poor dietary iron intake, repeated
pregnancies, inadequate antenatal supplementation, gastrointestinal intolerance to oral iron, and
delayed health-seeking behavior. Iron deficiency anemia during pregnancy is clinically important
because it is associated with maternal fatigue, reduced functional capacity, increased susceptibility to
obstetric complications, low birth weight, preterm birth, impaired neonatal iron stores, and increased
perinatal morbidity (1-3).

Oral iron therapy remains widely used because it is inexpensive, accessible, and generally effective in
mild to moderate iron deficiency anemia. However, its therapeutic value is often reduced by poor
gastrointestinal tolerability, limited absorption, drug—food interactions, slow hematologic response, and

poor adherence, especially when rapid correction is required before delivery. Intravenous iron therapy
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provides a biologically direct alternative by bypassing gastrointestinal absorption and replenishing iron
stores more rapidly, thereby supporting erythropoiesis within a shorter clinical timeframe. Previous
studies have reported that intravenous iron sucrose can produce greater improvement in hemoglobin
concentration and serum ferritin compared with oral iron therapy, although some studies have shown
variable differences in hemoglobin response, suggesting that local population characteristics, baseline
anemia severity, gestational age, adherence, and dosing protocols may influence treatment outcomes (4-
6).

Despite the availability of international and regional evidence, locally generated comparative data from
antenatal populations in Quetta remain limited, particularly studies assessing both hemoglobin
response and ferritin restoration after a defined short-term treatment period. This evidence gap is
clinically relevant because treatment decisions in busy antenatal units often depend not only on
statistical efficacy but also on feasibility, speed of response, tolerability, and the ability to restore iron
reserves before childbirth. Therefore, a local comparative evaluation of oral versus intravenous iron
therapy can provide practical evidence for optimizing anemia management in pregnant women
attending tertiary care services.

This study was conducted to compare the therapeutic effectiveness of intravenous iron sucrose and oral
ferrous sulphate in pregnant women with iron deficiency anemia by assessing changes in hemoglobin
concentration and serum ferritin after three weeks of treatment. The study hypothesis was that
intravenous iron therapy would produce a significantly greater rise in hemoglobin and serum ferritin
levels than oral iron therapy among pregnant women with iron deficiency anemia.

MATERIALS AND METHODS

This comparative clinical study was conducted in the Department of Obstetrics and Gynecology, Bolan
Medical Complex Hospital, Quetta, from October 15, 2024, to April 16, 2025. The study enrolled
pregnant women attending the antenatal clinic and obstetric ward who were diagnosed with iron
deficiency anemia. Eligible participants were pregnant women with gestational age between 12 and 32
weeks, hemoglobin concentration between 7 and 10 g/dL, and serum ferritin below 12 pg/L. Women
were excluded if they were unwilling to participate in follow-up, had anemia due to causes other than
iron deficiency such as megaloblastic or hemolytic anemia, had renal or hepatic disease, or had a known
hypersensitivity to iron preparations.

A total of 100 eligible pregnant women were recruited after informed consent and allocated into two
equal treatment groups using a random number table. Group A received oral iron therapy, while Group
B received intravenous iron sucrose therapy. Baseline assessment included demographic information,
obstetric history, gestational age confirmation using clinical history and ultrasonography, body weight
measurement, hemoglobin concentration, and serum ferritin level. The primary outcome was change
in hemoglobin concentration after three weeks of treatment, while the secondary outcome was change
in serum ferritin level after three weeks. Baseline variables including age, weight, gestational age,
pretreatment hemoglobin, and pretreatment ferritin were recorded to assess group comparability and
potential confounding;

Participants in the oral iron group received ferrous sulphate 300 mg three times daily, equivalent to 60
mg elemental iron per tablet. Participants in the intravenous iron group received iron sucrose in divided
doses. The total iron requirement was calculated using the formula: iron requirement = hemoglobin
deficit x body weight x 2.21 + 1000 mg, where the additional 1000 mg represented replenishment of iron
stores. Intravenous iron was administered in 200 mL normal saline over approximately one hour on
alternate days after an initial test dose and clinical monitoring. All participants were reassessed after
three weeks, and hemoglobin and serum ferritin measurements were repeated using the same laboratory

procedures to maintain consistency.
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To reduce selection bias, participants meeting the eligibility criteria were enrolled consecutively and
then allocated using a random number table. To reduce measurement bias, pre-treatment and post-
treatment hemoglobin and ferritin were assessed using standardized laboratory methods. Baseline
differences between groups, particularly gestational age, body weight, and pretreatment hemoglobin,
were considered clinically relevant because they could influence treatment response. Therefore, the final
analysis was planned to include both within-group comparisons and between-group comparisons of
mean change, with additional adjusted analysis recommended for baseline imbalances where applicable.

Data were analyzed using SPSS version 23. Quantitative variables including age, weight, gestational age,
hemoglobin, and serum ferritin were summarized as mean and standard deviation. Within-group pre-
treatment and post-treatment differences in hemoglobin and ferritin were assessed using paired-sample
t-tests. Between-group differences in mean change in hemoglobin and serum ferritin were assessed using
independent-sample t-tests. Normality of continuous variables was assessed before applying parametric
tests. Where baseline differences were statistically significant, analysis of covariance was considered
appropriate to adjust post-treatment outcomes for baseline values and relevant covariates. A p-value of
<0.05 was considered statistically significant, and exact p-values were reported where possible; values
smaller than 0.001 were reported as p<0.001 rather than p=0.00.

Ethical approval was obtained before study initiation, and written informed consent was taken from all
participants. Participant confidentiality was maintained by using anonymized study records, and clinical
data were used only for research purposes. Data accuracy was ensured by checking entries against source
records, maintaining uniform follow-up timing, and applying the same laboratory parameters before
and after treatment. This methodological approach was designed to improve reproducibility, minimize
bias, and provide clinically interpretable evidence regarding the comparative effectiveness of oral and
intravenous iron therapy in pregnancy.

RESULTS

A total of 100 pregnant women with iron deficiency anemia were included, with 50 participants in each
treatment group. Age was comparable between groups, but baseline weight, gestational age, and
pretreatment hemoglobin differed significantly, indicating the need to interpret unadjusted comparisons
cautiously. Mean pretreatment hemoglobin was higher in the oral iron group than the intravenous iron
group, while baseline serum ferritin was similar between groups. After three weeks, both therapies
improved hemoglobin and ferritin; however, intravenous iron produced a substantially greater rise in
both outcomes. The mean hemoglobin increase was 1.00 + 0.36 g/dL in the oral group compared with
2.09 + 0.51 g/dL in the intravenous group, with a between-group mean difference of 1.09 g/dL. Serum
ferritin increased by 2.95 + 0.88 ug/L in the oral group and 21.76 + 5.97 ug/L in the intravenous group,
with a between-group mean difference of 18.81 pg/L. These findings show both statistical and clinical
superiority of intravenous iron for short-term correction of anemia and restoration of iron stores.

Table 1. Baseline Characteristics of Study Participants

Variable Oral Iron Group (n=50), Intravenous Iron Group Mean Difference 95% CI p-value
Mean + SD (n=50), Mean + SD

Age (years) 32.38 + 5.93 33.64 + 4.20 1.26 -0.78 to 0.224
3.30

Weight (kg) 61.06 + 8.03 53.16 + 14.45 -7.90 -1255to- 0.001
3.25

Gestational age (weeks) 27.06 + 418 29.46 + 2.98 240 0.96 to 3.84 0.001

Pretreatment hemoglobin  9.32 + 0.63 8.82 + 1.02 -0.50 -0.84to-  0.004

(g/dL) 0.16

Pretreatment ferritin (ug/L) 8.34 + 2.71 825+ 273 -0.09 -1.17 to 0.869

0.99
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Table 2. Treatment Response After Three Weeks

Outcome Oral Iron Group Intravenous Iron Group Mean 95% CI Effect Size p-
(n=50), Mean + SD (n=50), Mean + SD Difference (Cohen’sd) value

Post-treatment 10.32 + 0.63 1091 +1.20 0.59 0.21 to 0.97 0.62 0.003

hemoglobin (g/dL)

Hemoglobin increase 1.00 + 0.36 2.09 + 0.51 1.09 0.91 to 1.27 2.47 <0.001

(g/dL)

Post-treatment ferritin  11.26 + 2.88 30.53 + 7.68 19.27 1695t021.59 332 <0.001

(pg/L)

Ferritin increase (pug/L) 2.95 + 0.88 21.76 + 5.97 18.81 1710 t0 20.52 4.41 <0.001

Comparative Hematologic and Iron-Store Response After Three Weeks of Therapy
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Figure 1 Comparative Hematologic and Iron-Store Response After Three Weeks of Therapy

The figure demonstrates that intravenous iron produced a markedly greater treatment response than
oral iron over three weeks, with hemoglobin increasing by 2.09 g/dL compared with 1.00 g/dL and serum
ferritin increasing by 21.76 pg/L compared with 2.95 pg/L. The magnitude of benefit was especially
pronounced for iron-store restoration, where the ferritin response in the intravenous group was
approximately 7.4 times higher than in the oral group, supporting the clinical advantage of intravenous
therapy when rapid correction of iron deficiency is required.

DISCUSSION

This study found that both oral and intravenous iron therapy improved hemoglobin and serum ferritin
levels after three weeks of treatment in pregnant women with iron deficiency anemia; however,
intravenous iron produced a substantially greater therapeutic response. The mean hemoglobin increase
was 2.09 £ 0.51 g/dL in the intravenous group compared with 1.00 + 0.36 g/dL in the oral group, while
the mean ferritin increase was 21.76 + 5.97 pg/L compared with 2.95 + 0.88 ug/L, respectively. These
findings support the biological and clinical rationale that intravenous iron bypasses gastrointestinal
absorption limitations and replenishes iron stores more rapidly than oral supplementation, particularly
in pregnant women who require timely correction before delivery.

The greater hemoglobin response observed with intravenous iron is consistent with previous reports
showing faster hematologic recovery with parenteral iron therapy in pregnancy. Oral iron remains a
practical first-line treatment in many antenatal settings because of low cost and accessibility, but its
effectiveness is frequently limited by gastrointestinal side effects, poor adherence, reduced absorption,
and food-related interactions. In contrast, intravenous iron sucrose allows controlled delivery of the
calculated iron deficit and supports more rapid erythropoiesis, which is particularly relevant when
pregnancy is advanced or baseline anemia is clinically significant (4-6). The marked ferritin response
in the intravenous group is also clinically important because restoration of iron stores reduces the
likelihood of recurrent anemia and may improve maternal reserve before childbirth.
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The present findings are broadly aligned with studies reporting superior improvements in hemoglobin
and ferritin following intravenous iron therapy compared with oral iron. Similar comparative studies
have shown that intravenous iron sucrose produces faster correction of iron deficiency anemia and better
replenishment of iron stores, although some published evidence has reported less pronounced
differences in hemoglobin response. Such variability may reflect differences in baseline hemoglobin,
gestational age, anemia severity, follow-up duration, adherence to oral therapy, and total iron dosing
protocols (5,16,17). In the current study, the improvement in serum ferritin was particularly large in the
intravenous group, suggesting that intravenous therapy may offer greater advantage for iron-store
restoration than for hemoglobin correction alone.

An important methodological consideration is that the two groups were not fully balanced at baseline.
Weight, gestational age, and pretreatment hemoglobin differed significantly between groups, and the
intravenous group had a lower mean baseline hemoglobin level. This imbalance may influence the
magnitude of treatment response and should be addressed using adjusted analysis, preferably analysis
of covariance controlling for baseline hemoglobin, gestational age, and body weight. Although the
unadjusted findings strongly favor intravenous iron, adjusted estimates would provide more reliable
evidence of independent treatment effect.

This study has several limitations. The sample size was modest, follow-up was limited to three weeks,
and longer-term maternal and neonatal outcomes were not assessed. Treatment adherence in the oral
iron group was not objectively reported, and adverse effects were not systematically compared between
groups. The absence of blinding may also introduce performance or assessment bias. Despite these
limitations, the study provides useful local evidence from a tertiary care antenatal population and
supports the clinical value of intravenous iron when rapid correction of iron deficiency anemia is
required.

CONCLUSION

Intravenous iron sucrose was more effective than oral ferrous sulphate in improving hemoglobin
concentration and serum ferritin levels among pregnant women with iron deficiency anemia over a
three-week treatment period. Although oral iron remains useful for many patients because of its
accessibility and low cost, intravenous iron offers a clinically stronger option when rapid correction is
required, oral therapy is poorly tolerated, or iron stores need prompt replenishment before delivery.
Future studies should include larger samples, longer follow-up, systematic adverse-effect reporting, and
adjusted analyses to confirm the independent treatment effect of intravenous iron.
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