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Abstract 

Introduction: Iron deficiency anemia (IDA) is a common hematological disorder with significant health 
implications, especially in low-resource settings. It affects physical performance, cognition, and overall quality of life. 
Objective: To compare the hematologic response, iron store repletion, symptom improvement, and adverse effects of 
oral versus intravenous iron therapy in patients with IDA. 
Materials and Methods: A prospective, randomized comparative study was conducted from March 2023 to March 
2024 at District Headquarter Teaching Hospital, Kohat; Hayatabad Medical Complex (HMC), Peshawar; and Lady 
Reading Hospital, Peshawar, Pakistan, to compare the efficacy of oral ferrous sulfate and intravenous iron sucrose in 
the management of patients with IDA. At 8 weeks, IV therapy led to significantly greater improvements in 
hemoglobin, ferritin, transferrin saturation, and symptoms, with fewer gastrointestinal side effects. These findings 
support IV iron use when rapid correction or oral intolerance is present, though further research is needed on long-
term outcomes and cost-effectiveness. 
Results: At 8 weeks, Group B showed a significantly higher increase in hemoglobin (12.4 ± 1.2 g/dL) than Group A 
(10.7 ± 1.3 g/dL) (p < 0.001). Ferritin and transferrin saturation were also higher in Group B (110.6 ± 18.4 ng/mL, 
34.5 ± 6.2%) than in Group A (29.8 ± 9.2 ng/mL, 18.7 ± 4.5%) (p < 0.001). Fatigue improved in 86.8% vs. 57.4%, pallor 
in 80.9% vs. 48.5%, and dyspnea in 77.9% vs. 44.1%. GI side effects like nausea (30.9% vs. 5.9%) were more common 
in the oral group. 
Conclusion: Intravenous iron therapy is more effective and better tolerated than oral iron for the treatment of IDA, 
offering faster hematologic recovery and greater symptom improvement. 
Keywords: Iron deficiency anemia, intravenous iron, oral iron, hemoglobin, ferritin, treatment comparison. 
 

 
Introduction 

Iron deficiency anemia (IDA) remains the most 
prevalent type of anemia in the world, accounting for 
nearly half of all anemia cases [1]. It is characterized by 
a reduction in hemoglobin concentration due to 
insufficient iron availability for hemoglobin synthesis 
[2]. IDA disproportionately affects women of 
reproductive age, pregnant women, children, and 
individuals with chronic diseases, especially in nations 

with poor and moderate incomes, such as Pakistan [3]. 
The condition impairs physical performance, cognitive 
development, immune function, and overall quality of 
life, making timely diagnosis and effective management 
crucial for public health [4]. 

Iron therapy remains the cornerstone of IDA 
management, aiming to replenish iron stores and restore 
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hemoglobin. [5]. Traditionally, oral iron 
supplementation, particularly ferrous salts, has been the 
first-line treatment due due to its affordability, 
simplicity of use, andand widespread availability [6]. 
However, oral iron is often associated with 
gastrointestinal side effects such as nausea, 
constipation, abdominal discomfort, and poor 
compliance [7]. Moreover, its absorption can be 
compromised by various factors including 
inflammation, dietary inhibitors, and gastrointestinal 
disorders, limiting its efficacy in some patient 
populations [8]. 

Intravenous (IV) iron therapy has emerged as a 
valuable alternative, particularly in cases where oral 
therapy is ineffective, poorly tolerated, or 
contraindicated [9]. IV iron formulations bypass the 
gastrointestinal tract, allowing rapid replenishment of 
iron stores and faster hemoglobin response [10]. 
Modern IV Iron sucrose and ferric carboxymaltose are 
two examples of preparations that provide enhanced 
safety profiles and allow for larger doses in fewer 
sessions [11]. Despite these advantages, IV therapy is 
more expensive, requires trained personnel and 
monitoring for adverse reactions, and carries a minimal 
risk of hypersensitivity. [12]. 

Multiple studies have examined the efficacy of 
oral versus IV iron therapy, yet results have varied based 
on study population, clinical context [13]. However, 
comparative data from Pakistan on the efficacy and 
safety of these approaches are limited, particularly in 
resource-constrained settings. Therefore, this study 
aims to compare the efficacy, safety, and patient 
outcomes of oral versus intravenous iron therapy in the 
management of iron deficiency anemia. 

Materials and Methods 

Study Design and Setting 
This was a prospective, randomized comparative study 
carried out at District Headquarter Teaching Hospital, 
Kohat; Hayatabad Medical Complex (HMC), Peshawar; 
and Lady Reading Hospital, Peshawar, Pakistan, to 
compare the efficacy of oral ferrous sulfate and 
intravenous iron sucrose in the management of patients 
with IDA. The study spanned duration of 12 months, 
from 10th April 2023 to 10th March 2024. These 
hospitals, as major tertiary care centers in the region, 
offered access to a diverse patient population, making 
the study sample representative of routine clinical 
practice in Pakistan. 

Randomization and Blinding 
Participants were randomized using a computer-
generated random number sequence into two equal 
groups. This was an open-label study, with no blinding. 

Sample Size Calculation 
Sample size was calculated using OpenEpi 3.0, 
assuming a 20% difference in treatment response rates, 
with 80% power and a 95% confidence interval, based 
on previous literature. The calculated sample size was 
136 participants, with 68 patients allocated to each 

treatment group. 

Inclusion and Exclusion Criteria 
Individuals with serum ferritin levels below 30 ng/mL, 
hemoglobin levels below 12 g/dL in females or <13 g/dL 
in males, and iron deficient anemia, and transferrin 
saturation <15%) between the ages of 18 and 60 were 
included. Patients with known intolerance to iron 
preparations, recent blood transfusions, pregnancy, 
chronic renal illness, malignancy, hemolytic anemia, 
anemia of chronic disease, or anemia of other causes 
(such as vitamin B12 or folate insufficiency) were not 
included.  

Data collection Procedures 
Participants were split into two groups: Group B received 
intravenous iron therapy (iron sucrose, dosed at 200 mg 
per session, administered over multiple sessions based 
on iron deficit calculation), while Group A received oral 
iron therapy (ferrous sulfate, 325 mg orally, three times a 
day). Prior to starting treatment, baseline tests such as 
transferrin saturation, total iron-binding capacity 
(TIBC), serum ferritin, serum iron, and complete blood 
count were taken. To measure changes in hemoglobin 
levels and iron indices, follow-up assessments were 
carried at four and eight weeks after the start of therapy. 

Outcome Measures 
After eight weeks of treatment, the main result was an 
increase in hemoglobin levels. The incidence of negative 
effects in both groups, improvement in clinical 
symptoms (such as weariness, pallor, and shortness of 
breath), and change in serum ferritin were secondary 
endpoints.  

Data Analysis 
SPSS version 25 was used to input and analyze the data. 
Hemoglobin and ferritin levels, among other quantitative 
data, were shown as mean ± standard deviation. 
Continuous variables were compared between the two 
groups using independent t-tests, while the chi-square 
test was used to analyze categorical variables. A p-value 
of less than 0.05 was deemed statistically significant. 

Ethical Consideration 
Before the study began, ethical permission was acquired 
from the Institutional Review Board of all study centers. 
Every participant received comprehensive information 
on the goals, methods, possible dangers, and advantages 
of the research. 

Result 

At baseline, both treatment groups were statistically 
comparable across demographic and laboratory 
parameters. The mean age was 35.2 ± 9.8 years in the 
oral group (Group A) and 34.4 ± 9.5 years in the 
intravenous group (Group B), with no significant 
difference (t = 0.48, p = 0.63). Female participants 
comprised 63.2% (n = 43) in Group A and 66.2% (n = 45) 
in Group B, which was also statistically similar (χ² = 0.13, 
p = 0.72). Baseline hemoglobin levels averaged 
8.1 ± 1.0 g/dL in Group A and 8.2 ± 1.1 g/dL in Group B 
(t = 0.55, p = 0.58), indicating no significant difference. 
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Similarly, serum ferritin levels (10.4 ± 4.8 vs. 
10.1 ± 5.1 ng/mL; t = 0.35, p = 0.73) and transferrin 
saturation (8.2 ± 2.6% vs. 8.6 ± 2.9%; t = 0.85, p = 0.40) 

did not differ significantly between the groups. These 
results confirm adequate baseline equivalence, validating 
subsequent comparisons of treatment outcomes (table 1). 

Table 1: Baseline demographic and laboratory characteristics  
Variable Group A (Oral) Group B (IV) Test statistic p-value 
Age (years) 35.2 ± 9.8 34.4 ± 9.5 t = 0.48 0.63 

Female sex, n (%) 43 (63.2 %) 45 (66.2 %) χ² = 0.13 0.72 
Hb (g dL⁻¹) 8.1 ± 1.0 8.2 ± 1.1 t = -0.55 0.58 
Ferritin (ng mL⁻¹) 10.4 ± 4.8 10.1 ± 5.1 t = 0.35 0.73 
Transferrin saturation (%) 8.2 ± 2.6 8.6 ± 2.9 t = -0.85 0.40 

 
By week 4, mean hemoglobin had increased by 
1.4 g dL⁻¹ in Group A vs. 2.4 g dL⁻¹ in Group B (t = -5.57, 
p < 0.001). The divergence widened at week 8, where IV 
recipients gained an average of 4.2 g dL⁻¹, significantly 
out-performing the 2.6 g dL⁻¹ rise in oral recipients 
(t = -10.30, p < 0.001). Between-group variance 
remained homogeneous (Levene’s p = 0.21). Clinically, 
91 % of IV patients achieved Hb ≥ 12 g dL⁻¹ versus 47 % 
of oral patients (χ² = 33.7, p < 0.001; data not 
tabulated). These results indicate a faster and more 
robust erythropoietic response with intravenous therapy 
(table 2). 

Table 2: Change in Hemoglobin Levels over Eight 
Weeks by Treatment Group 
Time 
point 

Group A 
(Oral) 

Group B 
(IV) 

t-value p-value 

Baseline 
Hb 
(g dL⁻¹) 

8.1 ± 1.0 8.2 ± 1.1 -0.55 0.58 

Week 4 
Hb 
(g dL⁻¹) 

9.5 ± 1.2 10.6 ± 1.1 -5.57 < 0.001 

Week 8 
Hb 
(g dL⁻¹) 

10.7 ± 1.3 12.4 ± 1.2 -7.92 < 0.001 

Mean Hb 
rise 
(Δ,g dL⁻¹) 

+2.6 ± 0.8 +4.2 ± 1.0 -10.30 < 0.001 

Ferritin increased five-fold in Group B, reaching a mean 
of 110.6 ng mL⁻¹, while Group A rose only to 
29.8 ng mL⁻¹ (t = -32.39, p < 0.001). The absolute 
ferritin increment in IV patients (+100.5 ng mL⁻¹) 
dwarfed that of oral patients (+19.4 ng mL⁻¹). 
Transferrin saturation mirrored this trend, doubling in 
the IV arm to 34.5 % versus 18.7 % orally (t = -17.01, 
p < 0.001). These biochemical gains exceeded the 
thresholds associated with symptomatic improvement. 
No participant in either arm developed ferritin 

> 500 ng mL⁻¹ or evidence of iron overload. Collectively, 
the data underscore the efficiency of intravenous therapy 
in restoring iron stores (table 3). 

Table 3: Iron-store indices at baseline and week 8 
Paramete
r 

Group A 
(Oral) 

Group B (IV) t-valu
e 

p-
value 

Baseline 
ferritin 
(ng mL⁻¹) 

10.4 ± 4.8 10.1 ± 5.1 0.35 0.73 

Week 8 
ferritin 
(ng mL⁻¹) 

29.8 ± 9.2 110.6 ± 18.4 -32.39 < 0.00
1 

Ferritin 
rise (Δ, 
ng mL⁻¹) 

+19.4 ± 7.
6 

+100.5 ± 20.
1 

-31.12 < 0.00
1 

Week 8 
TSAT (%) 

18.7 ± 4.5 34.5 ± 6.2 -17.01 < 0.00
1 

 
All four key symptoms showed significantly greater 
resolution with intravenous therapy, each χ² > 14 and 
p < 0.001. Fatigue improved in 86.8 % of IV recipients 
versus 57.4 % of oral recipients, the largest relative gain. 
Pallor, dyspnea, and palpitations followed similar 
patterns, confirming the clinical relevance of biochemical 
and hematologic improvements. No symptom worsened 
in either cohort during follow-up (figure 1). 

Oral iron was associated with significantly more 
gastrointestinal complaints—nausea, constipation, and 
metallic taste—with χ² values between 11.36 and 16.39 
(p < 0.001). Conversely, IV iron produced no GI toxicity 
but did cause five mild injection-site reactions (7.4 %) 
and one transient hypersensitivity event (1.5 %); only the 
former reached statistical significance (χ² = 5.19, 
p = 0.02). Headache incidence did not differ significantly 
between groups (p = 0.12). 
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Figure 1: Comparison of Symptom Improvement between Oral and IV Iron Therapy in IDA Patients 

No serious adverse events occurred, and no therapy 
discontinuations were attributed to side-effects. Overall, 
IV iron displayed a more favorable tolerability profile 

despite procedure-related events. These findings support 
its use when rapid correction is required or oral 
intolerance limits adherence (figure 2). 

 

  
Figure 2: Treatment-emergent adverse effects 

Discussion 

Our findings are consistent with previous studies 
demonstrating superior efficacy and tolerability of 
intravenous iron therapy than oral iron 
supplementation in the management of iron deficiency 

anemia (IDA) in adult patients. Participants receiving IV 
iron experienced a greater and faster rise in hemoglobin 
levels, more substantial replenishment of iron stores (as 
evidenced by ferritin and transferrin saturation), and 
superior improvement in anemia-related symptoms such 
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as fatigue, pallor, dyspnea, and palpitations. 
Additionally, IV therapy was associated with fewer 
adverse gastrointestinal effects compared to oral 
therapy, which often led to poor tolerability and limited 
adherence.  

The number needed to treat (NNT) to relieve 
one additional case of fatigue was 3.3, indicating a 
strong clinical impact. This means that treating just 
three patients with intravenous iron instead of oral iron 
would result in one additional patient experiencing 
significant fatigue relief. Such efficiency strengthens the 
case for IV iron therapy in clinical scenarios requiring 
rapid symptom resolution or where oral therapy is 
poorly tolerated. 

When compared with existing literature, our 
results are consistent with previous clinical evidence 
indicating that IV iron produces faster hematologic 
responses, especially in patients with moderate to severe 
IDA [14]. Studies have consistently shown that 
intravenous iron formulations, particularly iron sucrose 
and ferric carboxymaltose, lead to more rapid 
hemoglobin correction than oral ferrous sulfate [15]. 
Improvements in serum ferritin and transferrin 
saturation have also been observed to be significantly 
greater with IV therapy, particularly when the oral route 
is compromised due to malabsorption, inflammation, or 
intolerance [16]. Furthermore, symptom resolution 
especially fatigue and dyspnea has been more 
pronounced in IV-treated groups in other clinical 
settings, affirming the clinical value of biochemical 
improvements [17]. In line with our findings, 
intravenous therapy has been associated with a lower 
incidence of gastrointestinal side effects such as nausea, 
constipation, and metallic taste, which are frequently 
reported with oral iron regimens [18]. Despite concerns 
about infusion-related reactions, modern IV iron 
preparations have shown good safety profiles when 
administered correctly [19]. 

Additional comparative studies from diverse 
populations, including patients with chronic kidney 
disease, postpartum anemia, and inflammatory bowel 
disease, have further reinforced the superiority of 
intravenous iron in settings where oral therapy proves 
inadequate [20]. These studies have demonstrated that 
IV iron not only achieves higher hemoglobin targets 
more consistently but also leads to better functional 
outcomes such as increased physical performance and 
reduced transfusion requirements [21]. Moreover, 
recent meta-analyses suggest that IV iron is particularly 
beneficial in cases of severe anemia or when rapid 
correction is clinically desirable [22]. The current study 
mirrors these observations in the context of a general 

adult population in Pakistan, emphasizing the utility of 
IV therapy even outside of specialized or comorbid 
settings [23]. These consistent findings across a range of 
studies support the integration of IV iron into routine 
practice where feasible, especially when oral iron is 
poorly tolerated or insufficiently effective [24]. 

Limitations and Future Suggestions 
This was a single-center study with a relatively small 
sample size, limiting generalizability. The follow-up 
period was short, precluding long-term assessment of 
sustainability and relapse rates. No cost-effectiveness 
analysis was conducted, and the study was open label, 
introducing potential observer bias. 

In order to evaluate the long-term results, 
relapse rates, and cost-effectiveness of intravenous 
versus oral iron, future research should incorporate 
multi-center trials with bigger sample sizes and longer 
follow-up. Moreover, including biochemical markers 
such as hepcidin and inflammatory profiles could help 
personalize iron therapy and optimize patient selection 
for intravenous treatment. 

Conclusion 
Intravenous iron therapy was more effective and better 
tolerated than oral iron in treating iron deficiency 
anemia in this population. These findings support its use 
when rapid correction is needed or oral therapy is poorly 
tolerated, where resources allow. 

Conflict of interest 
The authors state no conflict of interest.  
 
Author Contributions  
SC: Contributed to the conception and design of the 
study, data collection, and interpretation of results. Also 
involved in drafting and revising the manuscript 
critically for important intellectual content. UK: 
Participated in data acquisition, literature review, and 
contributed to manuscript writing and referencing. HK, 
AS and SKR: Led the study conception, coordinated 
overall project activities, supervised data analysis, and 
finalized the manuscript for submission. FZ: Assisted in 
patient recruitment, data interpretation, and contributed 
to statistical analysis and manuscript revision. SKR: 
Involved in data collection, chart review, and helped in 
preparing tables and figures. AS: Provided clinical 
insight, supervised treatment protocols during the study, 
and reviewed the final draft of the manuscript. All 
authors have read and approved the final manuscript and 
agree to be accountable for all aspects of the work. 

 

References 
1. De Souza LV, Hoffmann A, Fischer C, Petzer V, Asshoff M, Theurl 

I, Tymoszuk P, Seifert M, Brigo N, Hilbe R, Demetz E. 
Comparative analysis of oral and intravenous iron therapy in rat 
models of inflammatory anemia and iron deficiency. 
Haematologica. 2022 Jul 7;108(1):135. 
doi: 10.3324/haematol.2022.281149 

2. Das SN, Devi A, Mohanta BB, Choudhury A, Swain A, Thatoi PK. 
Oral versus intravenous iron therapy in iron deficiency anemia: an 
observational study. Journal of family medicine and primary care. 
2020 Jul 1;9(7):3619-22. 
https://doi.org/10.4103/jfmpc.jfmpc_559_20  

3. Govindappagari S, Burwick RM. Treatment of iron deficiency 

https://irjpl.org
https://doi.org/10.3324/haematol.2022.281149
https://doi.org/10.4103/jfmpc.jfmpc_559_20


 
Comparative Study of Oral versus Intravenous Iron Therapy in the Management of Iron Deficiency Anemia 

 

34 

anemia in pregnancy with intravenous versus oral iron: 
systematic review and meta-analysis. American journal of 
perinatology. 2019 Mar;36(04):366-76. 
https://doi.org/10.1055/s-0038-1668555  

4. Lewkowitz, A.K., Gupta, A., Simon, L., Sabol, B.A., Stoll, C., 
Cooke, E., Rampersad, R.A. and Tuuli, M.G., 2019. Intravenous 
compared with oral iron for the treatment of iron-deficiency 
anemia in pregnancy: a systematic review and meta-
analysis. Journal of Perinatology, 39(4), pp.519-532. 

5. Mei Z, Chen J, Luo S, Jin L, Liu Q, Chen Y. Comparative efficacy 
of intravenous and oral iron supplements for the treatment of 
iron deficiency in patients with heart failure: a network meta-
analysis of randomized controlled trials. Pharmacological 
Research. 2022 Aug 1;182:106345. 
https://doi.org/10.1016/j.phrs.2022.106345  

6. Vernekar SR, Agarwal S. Comparative study between intravenous 
iron sucrose vs oral iron therapy. International Journal of 
Academic Medicine and Pharmacy. 2023;5(3):1894-8. 
https://doi.org/10.47009/jamp.2023.5.3.375  

7. Sultan P, Bampoe S, Shah R, Guo N, Estes J, Stave C, Goodnough 
LT, Halpern S, Butwick AJ. Oral vs intravenous iron therapy for 
postpartum anemia: a systematic review and meta-analysis. 
American journal of obstetrics and gynecology. 2019 Jul 
1;221(1):19-29. https://doi.org/10.1016/j.ajog.2018.12.016  

8. Tigga MP, Debbarma AP. A comparative study to evaluate oral 
iron and intravenous iron sucrose for treatment of anemia in 
pregnancy in a poor socioeconomic region of Northeast India. 
Tzu Chi Medical Journal. 2020 Jul 1;32(3):258-61. 
https://doi.org/10.4103/tcmj.tcmj_99_19  

9. Lewkowitz AK, Stout MJ, Cooke E, Deoni SC, D'Sa V, Rouse DJ, 
Carter EB, Tuuli MG. Intravenous versus oral iron for iron-
deficiency anemia in pregnancy (IVIDA): A randomized 
controlled trial. American journal of perinatology. 2022 
Jun;39(08):808-15. https://doi.org/10.1055/s-0041-1740003  

10. Gamad N, Saha PK, Sharma P, Suri V, Chakrabarti A, Saha L. A 
randomized controlled trial comparing the efficacy, tolerability, 
and cost of oral iron preparations in iron‐deficiency anemia in 
pregnancy. Journal of Obstetrics and Gynaecology Research. 
2021 Nov;47(11):3828-41. https://doi.org/10.1111/jog.14999 

11. Martin‐Malo A, Borchard G, Flühmann B, Mori C, Silverberg D, 
Jankowska EA. Differences between intravenous iron products: 
focus on treatment of iron deficiency in chronic heart failure 
patients. ESC heart failure. 2019 Apr;6(2):241-53. 
https://doi.org/10.1002/ehf2.12400  

12. Howaldt S, Domènech E, Martinez N, Schmidt C, Bokemeyer B. 
Long-term effectiveness of oral ferric maltol vs intravenous ferric 
carboxymaltose for the treatment of iron-deficiency anemia in 
patients with inflammatory bowel disease: a randomized 
controlled noninferiority trial. Inflammatory Bowel Diseases. 
2022 Mar 1;28(3):373-84.  https://doi.org/10.1093/ibd/izab224  

13. Ferrer‐Barceló L, Sanchis Artero L, Sempere García‐Argüelles J, 
Canelles Gamir P, P. Gisbert J, Ferrer‐Arranz LM, Monzó Gallego 
A, Plana Campos L, Huguet Malavés JM, Luján Sanchis M, Ruiz 
Sánchez L. Randomised clinical trial: intravenous vs oral iron for 
the treatment of anaemia after acute gastrointestinal bleeding. 
Alimentary Pharmacology & Therapeutics. 2019 Aug;50(3):258-
68. https://doi.org/10.1111/apt.15327  

14. DeLoughery TG. Safety of oral and intravenous iron. Acta 
haematologica. 2019 May 15;142(1):8-12. 
https://doi.org/10.1159/000496966  

15. Saxena D, Rathore D. Comparison of intravenous iron sucrose 
versus oral iron for the treatment of iron deficiency anaemia in 
pregnancy. International Journal of Clinical Obstetrics and 
Gynaecology. 2021;5(4):221-4. 
https://doi.org/10.33545/gynae.2021.v5.i4d.988  

16. Miles LF, Litton E, Imberger G, Story D. Intravenous iron therapy 
for non‐anaemic, iron‐deficient adults. Cochrane Database of 
Systematic Reviews. 2019(12). 
https://doi.org/10.1002/14651858.CD013084.pub2  

17. Shin HW, Go DY, Lee SW, Choi YJ, Ko EJ, You HS, Jang YK. 
Comparative efficacy and safety of intravenous ferric 
carboxymaltose and iron sucrose for iron deficiency anemia in 
obstetric and gynecologic patients: A systematic review and meta-
analysis. Medicine. 2021 May 21;100(20):e24571. 
https://doi.org/10.1097/MD.0000000000024571  

18. Drexler C, Macher S, Lindenau I, Holter M, Moritz M, Stojakovic 
T, Pieber TR, Schlenke P, Amrein K. High-dose intravenous versus 
oral iron in blood donors with iron deficiency: the IronWoMan 
randomized, controlled clinical trial. Clinical Nutrition. 2020 Mar 
1;39(3):737-45. https://doi.org/10.1016/j.clnu.2019.03.025  

19. Kumar A, Sharma E, Marley A, Samaan MA, Brookes MJ. Iron 
deficiency anaemia: pathophysiology, assessment, practical 
management. BMJ open gastroenterology. 2022 Jan 
1;9(1):e000759. https://doi.org/10.1136/bmjgast-2021-000759    

20. Ning S, Zeller MP. Management of iron deficiency. Hematology 
2014, the American Society of Hematology Education Program 
Book. 2019 Dec 6;2019(1):315-22. 
https://doi.org/10.1182/hematology.2019000034  

21. Numan S, Kaluza K. Systematic review of guidelines for the 
diagnosis and treatment of iron deficiency anemia using 
intravenous iron across multiple indications. Current Medical 
Research and Opinion. 2020 Nov 1;36(11):1769-82. 
https://doi.org/10.1080/03007995.2020.1824898  

22. Pollock RF, Muduma G. A systematic literature review and 
indirect comparison of iron isomaltoside and ferric 
carboxymaltose in iron deficiency anemia after failure or 
intolerance of oral iron treatment. Expert Review of Hematology. 
2019 Feb 1;12(2):129-36. 
https://doi.org/10.1080/17474086.2019.1575202  

23. Kassianides X, Gordon A, Sturmey R, Bhandari S. The 
comparative effects of intravenous iron on oxidative stress and 
inflammation in patients with chronic kidney disease and iron 
deficiency: a randomized controlled pilot study. Kidney Research 
and Clinical Practice. 2021 Mar 22;40(1):89. 
https://doi.org/10.23876/j.krcp.20.120  

24. Omda A, Abd El Aal F, Nar A, Abd El Raaof AE, Naggar A, El 
Sayed W. Comparative study of total dose infusion of iron and 
intramuscular iron administration in treatment of severe iron 
deficiency anemia during pregnancy. The Egyptian Journal of 
Hospital Medicine. 2019 Jan 1;74(4):905-13. DOI:  
https://doi.org/10.21608/ejhm.2019.25558    

 

 
 
 

Disclaimer: All claims expressed in this article are solely those of the authors and do not necessarily represent those 
of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be 
evaluated in this article or claim that may be made by its manufacturer is not guaranteed or endorsed by the publisher. 

https://irjpl.org
https://doi.org/10.1055/s-0038-1668555
https://doi.org/10.1016/j.phrs.2022.106345
https://doi.org/10.47009/jamp.2023.5.3.375
https://doi.org/10.1016/j.ajog.2018.12.016
https://doi.org/10.4103/tcmj.tcmj_99_19
https://doi.org/10.1055/s-0041-1740003
https://doi.org/10.1111/jog.14999
https://doi.org/10.1002/ehf2.12400
https://doi.org/10.1093/ibd/izab224
https://doi.org/10.1111/apt.15327
https://doi.org/10.1159/000496966
https://doi.org/10.33545/gynae.2021.v5.i4d.988
https://doi.org/10.1002/14651858.CD013084.pub2
https://doi.org/10.1097/MD.0000000000024571
https://doi.org/10.1016/j.clnu.2019.03.025
https://doi.org/10.1136/bmjgast-2021-000759
https://doi.org/10.1182/hematology.2019000034
https://doi.org/10.1080/03007995.2020.1824898
https://doi.org/10.1080/17474086.2019.1575202
https://doi.org/10.23876/j.krcp.20.120
https://doi.org/10.21608/ejhm.2019.25558

