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Abstract Background: Anaemia is a major public health problem worldwide, particularly in females. The attitude and knowledge 
of the women about anaemia and supplements is probably the missing link and is an important factor as a barrier for 
motivation for anaemia treatments. Aim: To evaluate treatment response to anaemia of various types in females admitted 
in our tertiary care hospital. Material and Methods: A total of 60 females were selected in each group and there were 
three groups (12-30years)(31-50years) (more than 50years).Type of anaemia was established after laboratory 
investigations. The females after diagnosis with anaemia are treated with different modes of treatment including oral and 
injectable form of supplements. Treatment response was evaluated. Results: Iron deficiency anaemia females shows the 
very good response to iron folic acid supplement making an important steps of preventing iron deficiency anaemia in 
females if there is timely distribution of iron folic acid tablets among the females. Similarly, the females with the 
megaloblastic anaemia were treated with the syrup vitcofol had shown the very good response to treatment. In patients with 
anaemia due to chronic diseases, the injectable erythropoietin was used along with the iron sucrose, this had drastically 
improve the red cell indices thereby reducing the need of transfusion. Conclusion: The present need of the health care 
system is to develop the awareness among the females about available anaemia treatments. The oral supplements have 
good response to treatment. Food fortification with important micronutrients can have the better impact on the nutritional 
status. 
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INTRODUCTION 
Anaemia is a major public health problem worldwide, 
particularly in females. The importance of anaemia as a 
major public health problem throughout the world and its 
widely recognized. In India, it is classified as a major 
public health problem as it is estimated that 52% of non-
pregnant women of reproductive age are anemic.1 
Interventions to reduce the burden of anaemia and iron 

deficiency anaemia should address the causatives. Cost-
effective anaemia prevention and control strategies are 
well-documented and have the power for their intended 
objectives in different countries. Despite increased 
national and international awareness and recent 
governmental intervention programs, the prevalence of 
anaemia among Indian women has remained higher than 
45% since 1990, and anaemia trends remain strongly 
correlated with iron-deficiency.1The present study was 
conducted to evaluate treatment response to anaemia of 
various types in females admitted in our tertiary care 
hospital.  
 

MATERIAL AND METHODS 
Type of study Prospective observational study 
Sampling method Three groups were formed by simple 
random sampling. Each individual was 
chosen randomly and entirely by chance, such that each 
individual has the same probability of being chosen at any 
stage during the sampling process, and each subset 
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of k individuals has the same probability of being chosen 
for the sample as any other subset of k individual. A total 
of 60 females were selected in each group and there were 
three groups (12-30years)(31-50years) (more than 
50years).Sample size was determined using the expected 
proportion of event/outcome in each group values of which 
were estimated from literature and using the formula, n= 
(Zα + Zβ)2 [p(1-p) + q(1-q)]/(p-q)2where Zα =z variate of 
alpha error i.e. a constant with value 1.96; Zβ=a constant 
with value 0.84; p, q = proportions of the variable, values 
taken from previous study.3 
Inclusion criteria 

 All women (more than 12 years) visiting tertiary 
health care centre with Hb level less than 12gm/dl. 

Exclusion criteria 
 Pregnant females. 
 Females less than 12 years. 

The females after their history taking, clinical 
examination and laboratory diagnosis were treated. In case 
of iron deficiency anaemia, the females were given the 
supplement of iron tablet containing elemental iron 100mg 
twice a day for 3 months. The patients with megaloblastic 
anaemia were treated with syrup containing 
cyanocobalamin 5 mcg, ferrous fumarate 100mg and folic 
acid 0.5mg per 5 ml of the syrup taking 5ml BID for three 
months. The patients with hemolytic anaemia were treated 
with blood transfusions. The patient with anaemia due to 
chronic disease in females with chronic kidney disease 

were treated with erythropoietin 50-100 units/kg IV 3 
times weeks for 3 months and were follow up to see the 
response to the treatment. Haemoglobin estimation was 
done by Sahli’s method. CBC was done by Sysmex 
automated hematology analyzer. Peripheral smear 
examination was done after blood films stained 
with Romanowsky stains such as Wright's stain, Giemsa 
stain or Diff-Quik stains for the detection of white blood 
cell, red blood cell and platelet abnormalities. On the basis 
of peripheral smear examination, the anaemia were 
classified as:Microcytic hypochromic anaemia, 
macrocytic normochromic anaemia and normocytic 
normochromic anaemia. Cell lineage study was done by 
bone marrow aspiration. Serum ferritin level was measured 
with enzyme linked immunosorbent assay. The normal 
range of Sr.ferritin is 12-300nanogm/ml.Serum vitamin 
B12 level was measured by Roche Modular P chemistry 
analyzer. The normal range of Sr. vitamin B12-200-900 
nanogm/ml. Serum LDH (Lactate dehydrogenase) levels 
were also measured. LDH level is 140U/L-280U/L. 
Hemoglobin electrophoresis was done by electrophoresis 
machine. The expected normal range for HbA2 is between 
1.7% and 3.2% in normal subjects, while in β-thalassaemia 
carriers when it is between 4.0% and 7%. HbA2 values are 
considered borderline when between 3.2% and 3.8%. 
Samples with these levels need further investigation for 
possible normal HbA2 thalassaemia. The normal range for 
HbF is usually less than 1.5% of total hemoglobin.

  

RESULTS 
In present study, the females are studied in three age groups ,the females in the three age groups are divided into the grade 
of severity of anaemia as mild, moderate and severe on the basis of hemoglobin concentration as mild –less than 10gm/dl 
,moderate 7-10gm/dl and severe –less than 7 gm/dl. 

Table 1: Incidence of anaemia according to grades of severity 
Severity of anaemia Age group 

12-30 years 
Age group 

31-50 years 
Age group 
>50 years 

 N % N % N % 
Mild anaemia 5 8.4 5 8.3 9 15 

Moderate anaemia 25 41.6 29 48.3 30 50 
Severe anaemia 30 50 26 43.4 21 35 

Table 1. shows the incidence of moderate anaemia is maximum among the three age groups. The incidence of moderate 
grade of anaemia is maximum in all three age groups. 

 
Figure 1: Incidence of anemia according to grade of severity 

Figure .1 shows the bar diagram of severity grading of anaemia in the three age groups suggesting moderate grade as the 
most common among the three age groups. 
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Table 2: Type of anaemia in study groups 
Type of anaemia Age group 

12-30 years 
Age group 

31-50 years 
Age group 
>50 years 

Iron deficiency anaemia 42 37 37 
Megaloblastic anaemia 14 21 15 

Hemolytic anaemia 02 00 00 
Anaemia of chronic disease 02 02 08 

Table.2.shows the causes of anaemia in the three age groups which shows that the iron deficiency is the most common 
type of anaemia in all the three age groups. 

 
Figure 2: Causes of anaemia in females 

Figure 2,shows the pie chart of causes of anaemia suggesting iron deficiency anaemia as the most common anaemia. 
 

Table 3: Improvement in hematological indices in iron deficiency anaemia cases after supplementation of iron supplementations 
 Age group 

12-30 years 
p value Age group 

31-50 years 
p value Age group 

>50 years 
p 

value 
 Before 

t/t 
After 

t/t 
Before 

t/t 
After 

t/t 
Before 

t/t 
After 

t/t 
 

Hb 8.22 10.23 0.000 8.588 11.058 .000 8.93 11.45 .000 
HCT 25.52 33.31 0.000 25.09 34.83 .000 25.59 36.42 .000 
MCV 68.50 77.66 0.000 67.95 77.67 .000 68.38 79.60 .000 
MCH 22.11 23.93 0.001 23.67 24.56 .152 23.79 25.02 .038 

MCHC 31.86 30.91 0.209 34.35 31.88 .020 34.86 31.67 .000 
Table.3.shows the improvement in hematological indices in iron deficiency anemia cases in different ages which shows 
that the hematological indices such as Hb, HCT, MCV has significant p values and henceforth prove that they improve 
with the iron supplentations. 

 
Figure 3: Improvement in hematological indices after supplementation of iron folic acid tablets 

FIigure.3.line diagram shows the response to treatment with iron supplemtation suggesting that the maximum response 
upslope is present in Hemoglobin values. 

 

Table 4: Improvement in hematological indices in megaloblastic anaemia cases after supplementation of vitamin B12 and folic acid 
 Age group 

12-30 years 
p value 

Age group 
31-50 years 

p value 

Age group 
>50 years p 

value  Before 
t/t 

After 
t/t 

Before 
t/t 

After 
t/t 

Before 
t/t 

After 
t/t 

Hb 7.44 9.700 0.000 7.45 10.06 0.000 8.15 10.30 0.000 
HCT 30.85 34.42 0.016 30.43 36.12 0.000 30.45 37.00 0.000 
MCV 107.07 87.43 0.000 107.19 85.81 0.000 105.45 89.09 0.003 
MCH 26.50 24.29 0.293 26.31 23.94 0.088 28.64 25.36 0.177 

MCHC 24.93 27.93 0.094 24.44 28.13 0.001 27.27 27.45 0.907 
Table.4.shows the improvement in hematological indices in megaloblastic anemia cases in different ages which shows that 
the hematological indices such as Hb, HCT, MCV has significant p values in age group (12-30years) and (31-50years) but 
only Hb and HCT improved in (age group >50years)henceforth megaloblastic anaemia improve faster in younger age 
groups. 
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Figure 4 

Figure.4. shows line diagram showing the response to treatment in females after receiving the vit B12 supplementation, 
suggesting the maximum improvement in hemoglobin with downsloping in MCV suggesting the normal erythropoiesis.  

 
Table 5: Improvement in hematological indices in anaemia of chronic disease cases after treatment with erythropoetin 

 Before 
t/t 

After 
t/t 

p value 

Hb 7.67 9.84 0.000 
HCT 24.86 35.14 0.000 
MCV 68.14 82.86 0.001 
MCH 21.14 23.29 0.182 

MCHC 30.86 28.14 0.223 
In our study the 8 females of chronic kidney disease are taken for study for anaemia of chronic kidney disease and were 
being treated with inj.erythropoeitin. Table 5.shows There is significant p value for hematological index Hb and HCT and 
hence suggestive of significant improvement. 
 

 
Figure 5: Improvement in hematological indices after treatment with erythropoetin 

Figure.5. shows the comparison between the pre and post values of hematological indices in females with anaemia of 
chronic disease suggesting that there is drastic improvement in Hb,Hct,MCV,MCH on receiving the erythropoietin 
supplements. 
 
DISCUSSION 
In our study iron deficiency anaemia is the most common 
type of anaemia. Tesfaye et al.4 studied that the 
requirement for iron in fact doubles during adolescence as 
compared to younger age. There is a significant increase in 
the requirement of iron from preadolescent level of 
approximately 0.7-0.9 mg iron per day to as much as 1.37-
1.88 mg per day in adolescent boys and 1.40-3.27 in 
adolescent girls. This is the reason for higher prevalence of 
iron deficiency anaemia in females of age group (12-
30years).After treatment, it was observed that the p value 
is significant as we compare the pre and post treatment red 
cell indices. There is significant improvement of red cell 
indices after receiving the treatment for the period of 3 
months. In our study, the highest incidence of 

megaloblastic anaemia was observed in the age group(31-
50years).In our study the results shows the improvement 
of hematological indices after receiving B12 
supplementations in the form of containing 
cyanocobalamin 5 microgram, ferrous fumarate 100mg 
and folic acid 0.5mg per 5 ml of the syrup taking 5ml BID 
for three months shows the significant p values in the value 
of Hb, MCV,MCH,MCHC. In this case with treatment the 
MCV values decreases shifting megaloblastic 
erythropoisis to the normoblastic erythropoisis. The 
maximum incidence of hemolytic anaemia was observed 
in the age group (12-30years) and the two cases is of 
thalassemia intermediate. The hemoglobin electrophoresis 
result shows elevated level of HbA2 and HbF. The study 
done by Galanello et al. shows that the total annual 
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incidence of symptomatic individuals is estimated at 1 in 
100,000 throughout the world.7Our study also shows only 
two cases of beta thalassemia as anaemia in young females. 
The maximum cases anaemia due to chronic disease were 
noted in the age group (>50 years), hence it’s the important 
cause of anaemia in the elderly patients. McClellan et 
al.8study shows that patients with diabetes or CKD 
reported a higher prevalence of anaemia of 10–20%. In our 
study, 5 out 8 patients of anaemia due to chronic disease 
having chronic kidney disease were anemic, that constitute 
that 62.5% females suffering from chronic kidney disease 
were anemic. The dose of iron sucrose10 mL (200 mg 
elemental iron) diluted in a maximum of 100 mL of 0.9% 
sodium chloride IV over at least 15 minutes and the 
erythropoietin is50-100 units/kg IV 3 times weekly. They 
showed improvement of blood cell indices after receiving 
the inj.erythropoietin. There is significant p value in the pre 
and post treatment comparison of red cell indices 
suggesting the drastic improvement of the red cell indices 
after receiving the inj.erythropoietin. In the pretreatment 
chart, there was significant p value between age group 1 
and 3 that is between (12-30years) and (>50years) for the 
hemoglobin values. A very significant p value is found in 
MCHC value between the age group (12-30years) and 
(>50years).In the post treatment chart, there is significant 
p value between the age group (12-30years) and (31-
50years) for Hb which was not present in the pre-treatment 
chart showing significant change in the values for Hb. The 
p value is significant in comparison between age group(12-
30years) and (>50years). The p value is significant in 
hematocrit and RBC count suggesting drastic 
improvement in the RBC count in response to treatment. 
 
CONCLUSION 
In the present study the incidence according to grades of 
severity is maximum for moderate grade of anaemia 
having the highest number of cases in the lower start a of 
the society. This suggest that poverty causing lack of 
balanced diet, illiteracy ,lack of awareness as the important 
factors leading to the development of anaemia Elderly 
females are also susceptible to the development of 
anaemia, the main cause is the underlying chronic diseases. 
In our study it is found that chronic kidney disease(CKD) 
(increase level of creatinine level with small sized kidneys) 
as the major cause of anaemia of chronic disease in elderly 
and these females are treated with erythropoietin and this 
improve their blood cell indices decrease the need of 

dialysis. The present need of the health care system is to 
develop the awareness among the females about 
importance of balanced diet, regular check up, menstrual 
hygiene. The oral supplements have good response to 
treatment and the compliance for the patient is better than 
injectables. Food fortification with important 
micronutrients can have the better impact on the nutritional 
status. There should be awareness regarding the ill effects 
of consignees marriages of the parents can lead to 
hemoglobinopathies among their offspring making them 
blood transfusion dependant. Elderly females especially 
post menopausal due to hormonal disturbances and 
secondary chronic diseases are more susceptible to the 
development of anaemia. The periodic checkups and the 
healthy lifestyle can help to fight with these problems. 
Hence it’s the need of an hour to implement the early 
diagnostic tool of anaemia at various community centers 
including schools and colleges and to create awareness 
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