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ABSTRACT

Introduction: Despite nutritional advancements and iron fortification programs,
anemia remains the top global health burden for decades. Serum ferritin level
is one of the important adjunct diagnostic methods or the diagnosis of iron
deficiency anemia.

Objectives: To study the prevalence of iron deficiency anemia in anemic patients,
to categorize the different types of anemia based on peripheral blood smear
findings and to observe serum ferritin level in all anemic patients.

Methodology: This was a hospital based prospective cross-sectional study carried
out in Birat Medical College Teaching Hospital where 350 anemic patients were
included. All anemic patients of either sex, aged 20 years or older, and had
hemoglobin levels below normal for their respective sexes were included in the
study. Similarly, children below twenty years who were anemic, patients with
blood cancers (acute or chronic leukemia) and those with chronic inflammation
and liver disease were excluded as these conditions will lead to elevation of serum
ferritin level.

Results: Out of 350 anemic patients, the overall prevalence of iron deficiency
anemia in anemic patient was found to be 37.1% based on serum ferritin level.
According to the morphology of cells on peripheral blood smear, it was seen that
183 (52.2%) patients had microcytic hypochromic anemia, 33.4% had normocytic
normochromic anemia and 14.3% patients had macrocytic anemia. Similarly, iron
deficiency anemia was found to be more common in females (38.6%) than in male
patients (34.4%) with 21-30 years age group most commonly affected.

Conclusion: Microcytic hypochromic anemia was the most common morphological
type of anemia with the iron deficiency anemia being the commonest one based
on serum ferritin level.

Introduction

Despite nutritional advancements and iron fortification programs, anemia remains
the top global health burden for decades.! The prevalence of anemia is 48% in
preschool-age children (less than 5 years of age), 25% in school-age children (5 to
14 years), 13% in males (15 to 59 years), 42% in pregnant females, 30% in women
of reproductive age (15 to 49 years), and 24% in the elderly (>60 years)according
to the statistics of the World Health Organization (WHO).?

Anemia is a major public health problem in the worldwide with prevalence of
43% in developing countries and 9% in developed nations.®> Anemia is described
as a clinical condition characterized by a decrease in total circulating red cell
mass below normal limits or a decrease in blood hemoglobin concentration in
comparison to normal values for that age and sex.* Individuals at any stage of
life can be affected, although lactating and pregnant women, growing infants and
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the elderly are most susceptible, which may increase the risk
of impaired cognitive and physical development and increased
mortality and morbidity rate.® In spite of its multifactorial etiology,
anemia might be nutritional (iron, folic acid, and vitamin B12),
inherited (thalassemia and sickle cell), environmental pollutants
(lead), infectious (malaria), socioeconomic (low maternal level of
education and low household income), demographic factors (age
and gender), autoimmune (hemolytic anemia), malabsorption
(achlorhydria), and chronic (chronic renal failure ,rheumatoid
arthritis, tuberculosis, cancer).®

Iron deficiency anemia (IDA) has been reported to affect about
50-60% of young children and pregnant females as well as 20-
30% of non- pregnant females in the developing countries.’
This high rate might be due to increased iron demand/ loss or
decreased iron intake, high nutritional needs during childhood
and pregnancy, chronic intestinal blood loss due to parasitic and
malarial infestations, iron malabsorption (celiac disease).?Serum
ferritin level is one of the important adjunct diagnostic method
for the diagnosis of IDA.®

Most of the previous studies on anemia are conducted on school
children and pregnant women, yet there is little information
about the prevalence of IDA in a generalized population.

Hence this study might be helpful to know the prevalence of
IDA in a generalized population in our setting. This study aims
to determine the prevalence of IDA among anemic patients,
characterize the morphological types of anemia using peripheral
blood smear examination and to correlate these findings with
serum ferritin levels.

Methodology

This was a hospital based cross sectional study carried out in
the department of Pathology, Birat Medical College Teaching
Hospital. An ethical clearance for the study was obtained from
the Institutional Review Committee (IRC) with IRC-PA-370/2024
of the institute. Patients who were referred to the Laboratory
of Birat Medical College Teaching Hospital were anemic patients

Table 1: Age distribution of anemic patients (n=350)

Age group (years) | Normocytic normochromic
anemia (%)

Macrocytic

normochromic (%)

of either sex, aged 20 years or older, and had hemoglobin levels
below normal for their respective sexes (for males, less than 13
gm/dl, and for females, less than 12 gm/dl).2 During the study
period, a total of 350 anemia patients were included in this study.
Consecutive sampling technique was used to collect he sample.
The sample size was calculated using the formula n=z?pg/d?,=1.9
62x0.35x0.65/0.0052=349.6=350

Where, z= standard normal variant for level of significance
0.05 (CI=95%), p= expected proportion in population based on
previous study done in Bhairahawa is 35%7, g=1-p, d= absolute
error or precision= 5%.

Children under twenty years old who had inherited blood
disorders, chronic systemic illness and patients with blood
cancers (acute or chronic leukemia) were excluded. Following
aseptic precautions, preliminary blood tests including complete
blood count and red cell indices were performed on 5ml venous
blood. A completely automated analyzer (Yumizen H550:
HORIBA) was used to measure full blood counts and red cell
indices. Leishman stained blood film was made for every patient
and examined. Further, serum ferritin estimation was performed
using the competitive ELISA method. The peripheral blood
film (PBF) was evaluated by a pathologist after reviewing the
complete blood count (CBC) and serum ferritin level. A serum
ferritin concentration of <15 ng/ml was considered diagnostic
in both sexes.®

The data were entered into Microsoft Excel version 2007and then
transferred to statistical package of social science (SPSS) version
16 for the analysis. The data were analyzed using frequencies
and percentages and significant difference was tested using
independent sample t-test.

Results

Three hundred and fifty anemic patients were included in this
study. The age group most commonly affected in anemic patients
was 21-30years (n=76;21.7%) followed by 71-80 years age group
(n=69;19.7%) with the mean+SD (52.63+20.47). (Table 1)

Microcytic hypochromic Total anemic
anemia (%) patients (%)

With normal ferritin With decreased
ferritin

31 40

44(12 6)

51-60

71-80

48 (13.7)

69 (19.7)

Total 117 (33.4) 50 (14.3)

The overall prevalence of IDA was more common in females (n=228;65.1%) than in male patient (n=122;34.9%).

53 (15.1) 130 (37.1)

Similarly, iron

deficiency anemia was also more common in females ( n=88;38.6%) than in male patients (n=42;34.4%).(Table 2)
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Table 2: Sex wise distribution of IDA in anemic patients (n=350)

Normocytic normochromic
anemia (%)

Macrocytic

i Microcytic hypochromic anemia (%) Total anemic patients (%)
normochromic (%)

Wlth normal ferritin | With decreased ferritin _

Female 4(32.5)

32(14.9) 4(14

88(38.6) 228 (65.1)

According to the morphology of cells on peripheral blood
smear, it was seen that 183 (52.2%) patients had microcytic
hypochromic anemia, 33.4% had normocytic normochromic
anemia and 14.3% patients had macrocytic anemia. (Table 3)

Table 3: Red cell morphology of anemic patients based on
peripheral blood smear (n=350)

Morphological Number of patients | Percentage (%)
cIassnﬁcatlon of anemia

Microcytic hypochromlc 183 52.2

Total 350 100

Table 4: Distribution of Serum ferritin in anemic patients (n=350)

Macrocytic
normochromic (%)

Ferritin (ng/ml) Normocytic
normochromic anemia (%)

Among 183 microcytic hypochromic anemic patients, 37.1%
had decrease serum ferritin level while 15.1% had microcytic
hypochromic anemia with normal serum ferritin level. Therefore,
the overall prevalence of iron deficiency anemia in anemic
patients was 37.1% cases. (Table:4)

Microcytic hypochromic anemia (%) | Total anemic patients (%)
With normal With decreased
ferritin ferritin

15-300 117(53.2) 0(22.7)

3(24.1) 0(0) 220 (62 9)

Significant difference was tested between iron deficiency anemia
versus non-iron deficiency anemia (normocytic normochromic

anemia, macrocytic normochromic anemia and microcytic
hypochromic anemia). Among them there was no significant
difference found between IDA and non-IDA with Hb (p=0.573)
and MCV (p=0.766), however, serum ferritin was found highly
significant (p<0.001). (Table 5)

Table 5: Independent sample t test of variables in study (n=350)

[Vrabes | anemia | Number | WeanssD | palue

Hb (gm/dl) IDA 130 8.45+1.98 0.573
Non-IDA 220 9.26+1.86
Ferritin (ng/  IDA 130 7.1943.63 <0.001
ml) Non-IDA 220 111.1+94.53
Discussion

Serum ferritin estimation has emerged as an effective noninvasive
technique for the diagnosis of IDA as it assesses the body iron
stores.

In this study of 350 anemic patients, we analyzed morphological

classifications, and biochemical confirmation of IDA, comparing
our findings with other published studies. Age distribution
among anemic patients, showed that anemia was more prevalent
in the age group 21-30 years (21.7%) followed by 71-80 years
age group (19.7%). In a similar study conducted by Mishra et
al, 42.5% cases were seen in 21-40 years age group.’ However,
in a study done by Kim et al, it was seen that the prevalence
of anemia was more common (12.3%) in men of 70 years and
older.’ The younger age group affected in our study can be due
to prevalence of hookworm infestation in our locality as well
as lack of public awareness regarding healthy diet rich in iron
content. Similarly, elderly male was more commonly affected
due to increasing rate of inflammatory bowel disease in this age

group.

In the present study, iron deficiency anemia was observed to be
more commoninfemales(38.6%)thanin males(34.4%). Although
no statistical test was performed to establish the significance of
this difference, a similar trend has been consistently reported in
previous studies. Mishra et al. reported a prevalence of 42.8% in
females, while Al-Alimi et al. observed an even higher prevalence
of 54%.72 This female predominance may be explained by the
increased physiological demands of iron during pregnancy and
lactation, as well as blood loss associated with menstruation and
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childbirth.”® This can be due to increased demand of iron during
pregnancy, lactation and during labor.

According to the morphology of cells on peripheral blood smear,
it was seen that 183 (52.2%) patients had microcytic hypochromic
anemia, 33.4% had normocytic normochromicanemiaand 14.3%
patient had macrocytic anemia. Similarly, in a study conducted
by Chausaria et al and Mishra et al, microcytic hypochromic
anemia was the most common anemia based on morphology of
cells on peripheral blood smear with the percentage being 72%
and 47%.*” Microcytic hypochromic anemia is most common
type of anemia globally primarily because it’s leading cause, iron
deficiency, is exceptionally widespread. Also, iron is essential for
hemoglobin synthesis, its deficiency arises from a broad array
of very common dietary, physiological and pathological causes.

In our study, out of 52.2% cases of microcytic hypochromic
anemia, 37.1% cases were having IDA which was confirmed by
measuring serum ferritin level of the patients and the remaining
15.1% cases were having microcytic hypochromic anemia with
normal serum ferritin level. Normal serum ferritin in 15.1%
cases with microcytic hypochromic anemia can be due to other
causes of microcytic hypochromic anemia such as thalassemia,
sideroblastic anemia and lead poisoning. Serum ferritin was
also performed in macrocytic and normocytic normochromic
anemia patients and results were found within normal range.
Ozdemir et al have shown that iron level and total iron binding
capacity fluctuate with age and dietary status of the patients.'?
Hence, peripheral blood smear and serum ferritin estimation
in anemic patients were done in our studyand significant
difference between the means of two variables were analyzed
by independent sample t-test which was found to be statistically
significant (p<0.001). There was no significant difference found
between IDA and non-IDA with Hb (p=0.573) and MCV (p=0.766)
which can be due to heterogeneity in non-IDA groups such as
thalassemia, sideroblastic anemia, hemolytic anemia where
hemoglobin reduction can be similar. Likewise, MCV values
in IDA and non-IDA often fall in the same range reducing the
statistical separation.

In this study, the overall prevalence of iron deficiency anemia
in anemic patients was 37.1%.In a similar study conducted
by Sinha et al, Patel et al, Kafle et al and Lamsal et al, the
prevalence of IDA was found to be 25.57%, 40%, 49% and
41.35% respectively.’>131415 DA is more common as it becomes
symptomatic earlier as body recycles iron efficiently but if there
is a sudden loss or increased demand, stores can deplete rapidly
while other deficiencies like B12 takes longer to develop because
the body stores several years” worth in the liver. It is necessary
to diagnose IDA in early stage so that the underlying cause can
be identified and treated on time, to support healthy pregnancy
outcome and to prevent serious cardiovascular complications.

Conclusion

There is lack of recent and localized data on prevalence of IDA
and it’s differentiation from other anemia in our specific patient
population. This study employs an integrated approach, utilizing
PBS morphology as a primary classifier followed by serum
ferritin confirmation, and to provide a precise and cost effective

epidemiological and diagnostic analysis.
Recommendations

Future research should include a larger, multicenter sample and
a complete iron profile, along with bone marrow iron studies
when indicated, to better characterize anemia subtypes and
guide appropriate interventions

Limitations of the Study

The study was single-centered with a modest sample size, and
iron status was determined solely by ferritin measurement.
Ferritin is an acute-phase reactant and may be elevated in
inflammatory states, potentially masking iron deficiency. More
comprehensive iron profiling (including serum iron, total iron-
binding capacity, transferrin saturation, and soluble transferrin
receptor levels) and bone marrow iron staining would allow
more accurate classification.

Acknowledgements

We highly acknowledge our statistician Dr Tara Kafle for helping
us in the statistical analysis of data and the technical staff from
the Department of Pathology Birat Medical College Teaching
Hospital for their supportin processing the samples and restoring
patient records during the study period.

Conflict of Interest: None
Financial Disclosure: None
References

1. Meier PR, Nickerson HJ, Olson KA, Berg RL, Meyer JA.
Prevention of iron deficiency anemia in adolescent
and adult pregnancies. Clin Med Res 2003;1:29-36.
DOI: 10.3121/cmr.1.1.29
PMID: 15931282 PMCID: PMC1069018

2. Kim SK, Kang HS, Kim CS, Kim YT. The prevalence of
anemia and iron depletion in the population aged 10
years or older. Korean J Hematol. 2011; 46 (3):196-9.
DOI: 10.5045/kjh.2011.46.3.196
PMID: 22065976 PMCID: PMC3208204

3. Al - alimi AA, Bashanfer S, Morish MA. Prevalence of
Iron Deficiency Anemia among University Students
in  Hodeida Province, Yemen. Anemia 2018;1:1-7.
DOI: 10.1155/2018/4157876
PMID: 29850236 PMCID: PM(C5937585

4. Chaurasia AK, Alam F, Patel AK, Manna S, Singh NK. Iron
Deficiency in Anaemic Patients: Study in a Tertiary Care
Centre.) National Med Col. 2021;6(2):21-4.

DOI: 10.3126/medphoenix.v6i2.37070

5. Khaskheli MN, Baloch S, Sheeba A, Baloch S, Khaskheli FK.
Iron deficiency anaemia is still a major killer of pregnant
women. Pak J Med Sci. 2016;32(3):630-4.

DOI: 10.12669/pjms.323.9557
PMID: 27375704 PMCID: PMC4928413

www.bjhs.com.np | VOL. 10 | NO. 2 | MAY-AUG




Sinha A et.al.May- Aug. 2025; 10 (2) 90-94. Original Research Article

6. Al-Zabedi EM, Kaid FA, Sady H, Al-Adhroey AH, Amran
AA, Al-Maktari MT. Prevalence and Risk Factors of
Iron Deficiency Anemia among Children in Yemen.
American J Health Res. Vol. 2, No. 5, 2014;2(5):319-26.
DOI: 10.11648/j.ajhr.20140205.26

7. Mishra, S. K., Marasini, S., Gupta, B. K., Agrawal,
K. K, & Gautam, N. (2018). Prevalence of Iron
Deficiency Anemia in Anemic Patients: A Hospital
Based Study. J Universal Col Med Sci. 2018; 6(2),:41-5.
DOI: 10.3126/jucms.v6i2.22494

8. Joshi H, Jawahar R. Study of Serum ferritin to
diagnose Iron Deficiency Anaemia, in moderately to
severely anaemic patients in a Tertiary Health Care
Setting. Indian J, Pathol Res Pract. 2019;8(5):588-93.
DOI: 10.21088/ijprp.2278.148X.8519.11

9. Bain BJ, Bates |, Laffan MA. Dacie and Lewis Practical
Haematology. 12th ed. Edinburgh: Elsevier; 2017.p.19.

10. Kim SK, Kang HS, Kim CS, Kim YT. The prevalence of
anemia and iron depletion in the population aged 10
years or older. Korean J Hemato. 2011; 46 (3):196-9.
DOI: 10.5045/kjh.2011.46.3.196
PMID: 22065976 PMCID: PM(C3208204

11. Ozdemir N. Iron deficiency anemia from diagnosis to
treatment in children. Turk Pediatri Ars. 2015;50(1):11-9.
DOI: 10.5152/tpa.2015.2337
PMID: 26078692 PMCID: PMC4462328

12. Sinha, A.K., Majumdar, B., Yaday, S. K. (2012). Prevalence and
significance of iron deficiency of anaemia among people of
Mornag District of Nepal. J Nobel Med Col. 2011;1(1), 40-4.
DOI: 10.3126/jonmc.v1il.7286

13. Patel S, Shah M, Kumar N. lron Deficiency Anemia In
Moderate to Severely Anaemic Patients. Gujarat Med J.
2009; 64(2): 15-8. https://www.researchgate.net

14. Kafle, S., Lakhey, M. Etiological study of microcytic
hypochromic anemia. J PatholNepal,. 2016;6(12), 994-7.
DOI: 10.3126/jpn.v6i12.16280

15. Lamsal K. Clinical profile of patients with anemia. J
Inst Med Nepal. 2009; 31(3):30-3.
DOI: 10.3126/jiom.v31i3.2994

www.bjhs.com.np | VOL. 10 | NO. 2 | MAY-AUG




