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Abstract
Background: Iron deficiency anemia poses a significant medical challenge during pregnancy, being the most prev-
alent issue. 

Objective: The study aimed to evaluate iron therapy's uses and potential adverse reactions in pregnant women.

Material and Method: This was the prospective observational study, hundred pregnant anemic women (age above 
18 years) with varying degrees of moderate and severe anemia participated, following institutional ethical approval. 
All patients were monitored for laboratory response and adverse effects. In this study, Statistical Package for the 
Social Sciences software was utilized. 

Results: The study included patients aged 18-45 years (100%). Among the most number of patients were from age 
group of 25-31 (52%). Among hundred cases fifty patients were moderate and the remaining fifty were severely 
anemic. Iron was administered parenterally (17.6%) and orally (82.4%). While hemoglobin levels increased in both 
groups, the parenteral group exhibited a significantly (p-value <0.001) higher percentage increase of 55% after 
treatment, while in the oral group 20% increase was found after treatment. 

Conclusion: Parenteral iron therapy proves more efficacious than oral iron therapy for managing iron deficiency 
anemia during pregnancy.
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Introduction
Anemia, characterized by reduced red blood cell count or hemo-
globin concentration, is a considerable concern in obstetrics and 
perinatal care. As per the World Health Organization (WHO), 
anemia is known as a hemoglobin level below 12 g/dL in wom-

en. Three to five percent of women suffer from a common sub-
type of anemia that is caused by inadequate iron.  Insufficient 
iron without anemia is even more widespread, impacting 12-
16% of women before menopause [1, 2]. Pregnant women face 
a heightened risk of iron deficiency and iron-deficiency anemia 
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(IDA) due to heightened iron demands during pregnancy. Iron 
deficiency anemia is thought to affect between 35% and 75% 
of pregnant women in impoverished nations while in industrial-
ized countries, the average prevalence is 18% [3]. In obstetrics 
and perinatal care, anemia is a prevalent issue. Depleted iron 
reserves, iron deficient erythropoiesis without anemia, and iron 
deficiency anemia, the most severe type of iron shortage, are 
the three phases of iron insufficiency. Anemia can be aggravated 
during pregnancy by several factors, including uterine or placen-
tal hemorrhage, gastrointestinal bleeding, and peripartum blood 
loss. The primary reason for anemia in both males and females 
is iron deficiency, with females being more frequently impacted 
[4]. Anemia develops because of a disproportion in erythrocyte 
loss relative to production; this can be due to ineffective or defi-
cient erythropoiesis (e.g., from nutritional deficiencies, inflam-
mation, or genetic Hb disorders) and/or excessive loss of eryth-
rocytes (due to hemolysis, blood loss, or both). As a result, the 
causes of anemia might be classified as nutritional or non-nutri-
tional, emphasizing the etiological significance of dietary inade-
quacy as the main causative component. Any disease that causes 
anemia increases the likelihood of an abnormal pregnancy and 
increases mother and newborn morbidity and death. Anemia is 
associated with 40% of maternal fatalities globally, according to 
WHO data. Constipation, heartburn, and nausea are among the 
gastrointestinal side effects that might restrict the dosage of oral 
iron preparations and can affect up to 50% of patients. The intes-
tines have a limited capacity to absorb iron. The maximal rate of 
absorption of 100 mg of orally administered iron is 20% to 25%, 
which is only achieved in the late stages of iron insufficiency. 
Nonetheless, because oral iron is easily accessible, affordable, 
and easy, it’s a potential therapeutic choice [5]. An equally vital 
alternative to oral preparations is parenteral iron. Insufficient or 
no response to oral iron, severe anemia, and intolerance to oral 
iron are all reasons for parenteral iron therapy [6, 7]. Intrave-
nous iron is especially helpful in treating iron-deficient anemia 
when oral iron intake is insufficient [8]. According to the study 
conducted the prevalence of mild, moderate, and severe anemia 
was 43.6%, 47.6%, and 8.8% in pregnant women without any 
significant difference between urban and rural women between 
Hindu and Muslim women and no significant prevalence was 
found between rural and urban but literacy significantly decreas-

es anemia [9]. A similar study found an increase in hemoglobin 
level is directly proportional to blood pressure and a decrease 
in hemoglobin is directly proportional to blood pressure. Low 
maternal hemoglobin also affects the hemoglobin level of the de-
livered baby [10-16]. Severely anemic mothers are more prone 
to delivering babies with low hemoglobin levels and low birth 
weight [17-24].

Materials and Methodology
The institutional ethics council approved this prospective obser-
vational study, which was carried out at the Integral Institute of 
Medical Sciences and Research's Department of Obstetrics and 
Gynaecology in Lucknow, India. A cohort of one hundred preg-
nant women, aged above 18 years and diagnosed with moderate 
and severe anemia based on World Health Organization guide-
lines (moderate anemia is defined as hemoglobin levels between 
7.0 and 8.9 grams per deciliter, and severe anemia as hemoglo-
bin levels below 7.0 grams per deciliter), were enrolled. Inclu-
sion criteria comprised women with iron deficiency anemia, 
both severe and moderate cases, and the before and after hemo-
globin levels were assessed during treatment. Exclusion criteria 
encompassed individuals unwilling to participate or with certain 
co-morbidities like hypertension and diabetes mellitus. Written 
approval was acquired from all eligible participants meeting the 
inclusion criteria. Comprehensive physical, systemic, and ob-
stetric examinations were conducted, with hemoglobin levels 
assessed as portion of the inclusion process. Participants were 
then categorized into two groups based on their method of iron 
administration: parenteral and oral. Adverse reactions, such as 
itching and rashes, were monitored. Statistical analysis involved 
examining the dataset for significant hemoglobin level changes 
before and after iron therapy using Statistical Package for the 
Social Science software, with data entry facilitated through Mi-
crosoft Excel 2019.

Results 
In our study among all hundred patients; they were classified as 
given below. Among these, it was discovered that 52 patients 
among individuals aged 25–31 have the highest number of pa-
tients. However, with just 2 patients, the age range is 39–45 (Ta-
ble 1).

Table 1: Age Range of Patients
S.NO. Age range No. of patient

1 18-24 34
2 25-31 52
3 32-38 12
4 39-45 2

Iron was administered in two forms of administration; Parenter-
al and Oral.  Medications administered parenteral were 17.6%, 
whereas medications administered orally were 82.4% (Figure 1). 
Among a hundred cases, fifty patients were moderate and the 
remaining patients were severely anemic. The average hemoglo-
bin concentration in moderate and severe anemic patients before 
starting iron therapy in parenteral was observed to be 8.41 ± 
0.19, 6.43 ± 1.45, and in oral observed to be 8.14 ± 0.63, and 
6.28 ± 0.40 (Table 2). A significant rise in hemoglobin was found 
in post-parenteral therapy with a average hemoglobin concentra-

tion of 11.71 ± 1.02 in moderate anemic patients while in severe 
anemic patients, it was observed to be 11.22 ± 0.94, and in post-
oral therapy with a mean hemoglobin level in moderate anemic 
patients was 9.67 ± 0.93, and in severely anemic was 7.62 ± 
0.43(Table 2). A 39% increase in average hemoglobin concen-
tration was observed in moderate anemic treated with intrave-
nous whereas in severe anemic dramatic percentage increase 
was recorded which was 74% (Table 2). Oral administration of 
iron increases the hemoglobin level by 18% in moderate anemia 
and 21% in severe anemia (Table 2).
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Figure 1: Administration form of Iron Therapy

Table 2: Effect of Parenteral and Oral Iron Therapy on Hemoglobin (Hb) Level
Effect of parenteral iron therapy on Hb level

Moderate Severe
S.No Before After Change in Percentage Before After Change in Percentage

1 Sample size 7 7 8 8
2 Mean 8.41 11.71 39% 6.43 11.22 74%
3 Standard deviation 0.19 1.02 1.45 0.94

Effect of oral therapy on Hb level
Moderate Severe

S.No Before After Change in Percentage Before After Change in Percentage
1 Sample size 43 43 42 42
2 Mean 8.14 9.67 18% 6.28 7.62 21%
3 Standard deviation 0.63 0.93 0.4 0.43

A dramatic increase was recorded in the hemoglobin level by 
55% on parenteral administration of iron therapy whereas on 
oral administration the percentage increase was only 20% (Table 
3). By using the Naranjo scale, the adverse drug reactions were 

reported in oral iron therapy which include rashes while itching 
in parenteral iron therapy these adverse drug reactions were cat-
egorized as given below (Table 4)

Table 3: Comparison of Parenteral and Oral Iron Therapy on Hemoglobin (Hb) Level
Comparison of parenteral and oral iron therapy on Hb level

Parenteral Oral
S.No Before After Change in

 Percentage
Significance Before After Change in

 Percentage
Significance

1 Sample size 15 15 85 85
2 Mean 7.36 11.45 55% P < 0.001 7.2 8.64 20% P < 0.001
3 Standard deviation 1.45 0.97 1.07 1.26

Table 4: Naranjo Scale
Question Yes No Do Not 

Know
Score

1. Are there previous conclusive reports on this reaction? 1 0 0
2. Did the adverse event appear after the suspected drug was administered? 2 -1 0

3. Did the adverse event improve when the drug was discontinued or a specific antagonist 
was administered?

1 0 0
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4. Did the adverse event reappear when the drug was readministered? 2 -1 0
5. Are there alternative causes that could on their own have caused the reaction? -1 2 0

6. Did the reaction reappear when a placebo was given? -1 1 0
7. Was the drug detected in blood or other fluids in concentrations known to be toxic? 1 0 0

8. Was the reaction more severe when the dose was increased or less severe when the 
dose was decreased?

1 0 0

9. Did the patient have a similar reaction to the same or similar drugs in any previous 
exposure?

1 0 0

10. Was the adverse event confirmed by any objective evidence? 1 0 0

Table 5: Interpretation of Scores
Score Interpretation of Scores

 Total Score ≥9 Definite. The reaction (1) followed a reasonable temporal sequence after a drug or in which a toxic drug level 
had been established in body fluids or tissues, (2) followed a recognized response to the suspected drug, and (3) 

was confirmed by improvement on withdrawing the drug and reappeared on reexposure.
 Total Score 5 

to 8
Probable. The reaction (1) followed a reasonable temporal sequence after a drug, (2) followed a recognized 
response to the suspected drug, (3) was confirmed by withdrawal but not by exposure to the drug, and (4) could 

not be reasonably explained by the known characteristics of the patient’s clinical state.
 Total Score 1 

to 4
Possible. The reaction (1) followed a temporal sequence after a drug, (2) possibly followed a recognized pattern 

to the suspected drug, and (3) could be explained by characteristics of the patient’s disease.
 Total Score ≤0 Doubtful. The reaction was likely related to factors other than a drug.

The following patients in our research had adverse medication responses reported to us (Table 6)

Table 6: Naranjo Score and ADR Possibility Based on the Naranjo Algorithm
S.NO Naranjo score ADR Probability Type of Therapy

1. 5 Probable Oral
2. 5 Probable Parenteral
3. 6 Probable Parenteral
4. 5 Probable Parenteral

5. 5 Probable Parenteral

Discussion
The uses and suspected adverse drug reactions of iron sucrose 
therapy in pregnant women were conducted based on the pro-
spective observational study in the OPD and IPD department of 
gynecology and obstetrics for consecutive 6 months at Integral 
University Hospital, Lucknow. A total of a hundred volunteers 
were included according to inclusion and exclusion criteria [25]. 
Among the hundred cases, the patients were reserved among in-
dividuals aged of      18- 45, and the range between (25-31) has 
the highest number of patients. A comparable study by Robalo et 
al., shows the age range of most participants (24- 30)[26]. The 
study involved hundred pregnant women who were analyzed, 
parenteral iron was administered to 17.6%, and oral iron therapy 
was administered at 82.6% which is similar to a study  carried 
out which asserted that iron sucrose was commonly utilized and 
beneficial in managing iron deficient anemia in the individual 
who does not respond well to oral therapy [27, 28].  In this study 
iron was administered in two   ways that are oral and parenteral, 
oral iron was prescribed in 82.6% of cases, iron sucrose was pre-
scribed in 17.6% of cases and the hemoglobin level was signifi-
cantly increased in intravenous iron (55%) than oral iron (20%) 
which is similar to an article which showed the rise in hemo-
globin levels was much larger in intravenous than in oral iron, 

and concluded that parenteral iron raises iron reserves quicker 
than oral iron [29]. Within this study, the average hemoglobin 
concentration in patients before starting parenteral iron thera-
py in moderate and severe was observed to be 8.41 and 6.43. A 
significant outcome in hemoglobin was found in post-parenteral 
iron therapy with a mean hemoglobin level of 11.71 and 11.22 
respectively among moderate and severe cases. The individuals 
administered parenteral iron therapy yielded a substantial aver-
age increase of 39% in hemoglobin levels with moderate ane-
mia. However, in the parenteral group, those with severe anemia 
experienced a more pronounced percentage increase of 74%, 
indicating a dramatic improvement in their hemoglobin levels. 
The administration of oral iron increases the hemoglobin level 
by 18% in moderate anemia whereas the increase in hemoglobin 
level is 21% in severe anemia. A study conducted found that 
the parenteral group had substantially higher hemoglobin levels 
(p-value < 0.001) along with hemoglobin levels differing be-
tween the groups receiving oral and parenteral treatment [30]. In 
our research, a comparison analysis revealed that the parenteral 
group achieved a significant level of difference (p-value < 0.001) 
in comparison to the oral group, indicating strong statistical sig-
nificance, along with a study conducted found hemoglobin levels 
differed between the groups receiving oral and parenteral treat-
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ment [31]. Among the hundred enrolled patients, five patients 
reported potential adverse drug reactions. As per the Naranjo 
scale, rashes and itching were among the recorded adverse drug 
responses. A similar study was performed by Neogi et al., who 
observed that adverse effects of intravenous iron sucrose were 
hypotension, hypertension, syncope, rash, anaphylactic reac-
tion, the sensation of chest compression, metallic taste, nausea, 
and vomiting and observed the adverse effects of intravenous 
iron sucrose were nausea, bradycardia, vomiting, diarrhea, chest 
pain, headache, pruritis, and allergic reactions [32, 33].

Conclusion
In conclusion, our study demonstrates that both parenteral and 
oral administration of iron effectively increases hemoglobin lev-
els in patients with anemia. However, parenteral administration 
shows a significantly greater increase in hemoglobin levels 
compared to oral administration, with a higher percentage in-
crease in severe anemic patients. While oral iron therapy re-
mains a valuable option it may result in a lower percentage 
increase in hemoglobin level. Additionally, adverse drug re-
actions such as rashes, and itching were reported, highlight-
ing the importance of monitoring and managing side effects in 
clinical practice. Overall, these findings emphasize the need 
for individualized treatment approaches considering the sever-
ity of anemia and potential adverse effects when selecting the 
route of iron administration.
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