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Abstract
Objective: To calculate the frequency of various types of anaemias in pregnancy. 

Study Design: It was a cross-sectional study carried out at Department of Pathology, Holy Family Hospital Rawalpindi 
from November 2024 to October 2025. 

Methodology: A total of 45 patients with gestational amenorrhea with Hb less than 12 g/dl were included in the study. 
Complete blood count (CBC) test was done on Sysmex KX-21 automated haematology analyzer. Peripheral blood was 
stained with Giemsa stain and examined under microscope to see and report RBC morphology. Serum ferritin was done 
for confirmation of iron deficiency anaemia. Serum B12 and folate levels were done for confirmation of megaloblastic 
anaemia. Coombs test was done for confirmation of autoimmune hemolytic anaemia. Hb electrophoresis was done in 
selective cases to rule out thalassemia trait. Iron defiency anaemia was diagnosed as microcytic hypochromic anaemia 
with decreased serum ferritin levels. Megaloblastic anaemia was diagnosed as macrocytic anaemia with decreased 
Serum B12 or folate levels. Autoimmune hemolytic anaemia was diagnosed as anaemia with raised reticulocyte count 
and positive direct Coombs test. All cases excluding these were labelled as physiological anaemia in pregnancy.

Results: 45 pregnant women were included in the study. Mean age of patients was 28.4 ± 5.5, Mean Hb was 9.8 ± 1.2, 
Mean RBC were 3.7 ± 0.6, Mean TLC was 8.3 ± 4.0, Mean platelet count was 226 ± 114, mean MCV was 78.9 ± 9.2, 
mean MCH was 28.0 ± 8.4, mean MCHC was 31.3 ± 3.4, mean retic count was 1.9 ± 0.5, mean serum ferritin levels 
were 32.9 ± 47.2, mean serum B12 levels were 213.2 ± 49.2, mean folate levels were 6.9 ± 2.5. Iron defiency anemia 
was present in 19 patients (42%), Vitamin B12 defiency was present in 3 patients (6%) and folate deficiency was present 
in 3 patients (6%).  2 patients presented with B thalassemia trait (3%). None of the patient presented with autoimmune 
hemolytic anaemia in our study population. 18 patients (40%) were having physiological anaemia due to dilution.

Conclusion: Iron deficiency anaemia in pregnancy is the most common cause of anaemia in pregnancy in our study 
population followed by physiological anaemia and then Vitamin B12 and folate deficiency anaemia and B Thalassemia 
trait. By early detection the morbidity in these patients can be reduced and quality of life can be improved.
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1. Introduction
Anemia is a global public health concern, affecting a significant 
portion of the population across various age groups, genders, and 
socioeconomic statuses [1]. It is characterized by a reduction in 
the number of red blood cells or the hemoglobin concentration 
in the blood, leading to impaired oxygen transport to tissues and 
organs [2]. Anemia can result from a wide range of underlying 
causes, including nutritional deficiencies, chronic diseases, genetic 
disorders, and blood loss. The classification of anemia is typically 
based on its underlying cause and the size and color of red blood 
cells, with the most common types being iron-deficiency anemia, 
vitamin B12 or folate deficiency anemia, and anemia of chronic 
disease [3]. 

Understanding the prevalence and distribution of different types 
of anemia within a specific population is crucial for effective 
diagnosis, treatment, and prevention strategies. This study aims 
to investigate the frequency and types of anemia in a cohort of 
patients at a single healthcare center, providing insight into the 
most common forms of anemia in the region. By examining 
patient demographics, clinical features, and laboratory data, this 
study seeks to contribute valuable information to enhance anemia 
management at the local level and highlight potential areas for 
intervention [4]. 

Anemia during pregnancy is a common condition that can 
significantly impact maternal and fetal health. It occurs when a 
pregnant woman has a reduced number of red blood cells or 
insufficient hemoglobin levels, limiting the blood’s ability to carry 
oxygen to vital organs and tissues. Pregnancy-related anemia is 
often caused by an increased demand for iron, folate, and other 
nutrients needed to support the growing fetus and expanding 
blood volume. The most common type of anemia in pregnancy 
is iron-deficiency anemia, which arises when there is inadequate 
iron intake or poor iron absorption. As iron is essential for the 
production of hemoglobin, its deficiency can lead to fatigue, 
weakness, and even complications such as preterm birth or low 
birth weight if left untreated [5]. 

In addition to iron deficiency, other forms of anemia can occur 
during pregnancy, including folate-deficiency anemia and vitamin 
B12 deficiency anemia. Folate is crucial for the formation of red 
blood cells, and a lack of it can lead to megaloblastic anemia. 
Vitamin B12 deficiency, though less common, can also result in 
similar symptoms. Anemia of chronic disease may also affect 
pregnant women with preexisting conditions such as autoimmune 
diseases or infections. The management of anemia during pregnancy 
typically involves dietary modifications, supplementation with 
iron and other vitamins, and regular monitoring of hemoglobin 

levels to ensure maternal and fetal well-being. Early detection and 
appropriate treatment are essential to prevent adverse outcomes 
and improve pregnancy outcomes [6]. 

2. Methodology
This cross-sectional study was conducted at the Holy family 
Hospital Rawalpindi from November 2024 to October 2025, 
after permission from the Institutional Review Board was taken. 
Keeping the confidence level at 95%, the margin of error at 5% 
and taking the total population proportion to pregnant females 
3% sample size of 45 was calculated. Non-probability purposive 
sampling was employed. Inclusion criterion: Pregnant patients 
with anaemia admitted in Obstetrics and Gynaecology department 
of Holy Family Hospital were included in the study. Exclusion 
criteria: All the admitted patients due to other ailments in 
Gynaecology and Obstetrics ward of Holy Family were excluded 
in the study.

Informed written consent was ensured. History and examination 
were done. In history, presenting complains, past history, trimester 
of pregnancy, obestrtical history and socioeconomic status were 
included. In physical examination, pallor, jaundice, kylonikea, 
liver and spleen were checked. 5ml of venous blood was drawn 
under aseptic measures and kept in an EDTA vial. After adequate 
quality control, a blood CP card was obtained from KX-21 
automated analyzer. Slides were stained with Giemsa stain, and 
peripheral blood examination was done under a microscope to rule 
out pseudo thrombocytopenia, dysplasia and the presence of blast 
cells. Serum ferritin, B12 and folate levels were done. Coombs test 
was done to rule out autoimmune homolysis. Data was analysed on 
Statistical package for social sciences (SPPS) version 23.00. For 
analysis of qualitative variables, percentages and frequencies were 
calculated, whereas for quantitative variables, standard deviation 
and mean was calculated.

3. Results
Mean age of patients was 28.4 ± 5.5, Hb was 9.8 ± 1.2, Mean RBC 
count was 3.7 ± 0.6, Mean TLC count was 8.3 ± 4.0, Mean platelet 
count was 226 ± 114, mean MCV was 78.9 ± 9.2, mean MCH was 
28.0 ± 8.4, mean MCHC was 31.3 ± 3.4, mean retic count was 1.9 
± 0.5, mean Serum ferritin levels were 32.9 ± 47.2, mean Serum 
B12 levels were 213.2 ± 49.2, mean folate levels were 6.9 ± 2.5. 
Iron defiency anemia was present in 19 patients (42%), vitamin 
B12 defiency was present in 3 patients (6%), folate deficiency 
was present in 3 patients (6%), 2 patients (4%) presented with 
Thalassemia trait. None of the patient presented with autoimmune 
hemolytic anaemia in our study population. 18 patients (40%) 
were having physiological anemia of pregnancy.
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Figure 1: Frequency of various types of anaemias in pregnancy n=45 
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Discussion 

Anemia is a common hematologic condition encountered during pregnancy and can have 
significant implications for both maternal and fetal health. The frequency of anemia during 
pregnancy is influenced by various factors, including the type of anemia, geographic 
location, dietary patterns, socio-economic status, and access to healthcare. Understanding 
the different types of anemia that occur during pregnancy is essential for identifying and 
managing the condition appropriately to reduce the risk of complications.(7) 

Iron-deficiency anemia is the most common type of anemia during pregnancy. It occurs 
when there is insufficient iron to produce hemoglobin, a key component of red blood cells. 
Pregnancy increases the body's iron requirements due to the expansion of blood volume, 
fetal growth, and placental development. Studies suggest that up to 50% of pregnant 
women worldwide may be affected by iron-deficiency anemia, with higher prevalence rates 
observed in developing countries Our results of 42% are comparable to those studies. (8) (9) 

Factors such as poor dietary intake of iron, increased blood volume, and the growing iron 
needs of the fetus contribute to the high frequency of IDA in pregnant women. Iron 
supplementation is commonly recommended to prevent and treat iron deficiency, and 
dietary counseling is often provided to ensure adequate intake of iron-rich foods, such as 
lean meats, legumes, and fortified cereals.(10) 

Table 1: Mean and standerd Deviation of Variables 

4. Discussion
Anemia is a common hematologic condition encountered during 
pregnancy and can have significant implications for both maternal 
and fetal health. The frequency of anemia during pregnancy 
is influenced by various factors, including the type of anemia, 
geographic location, dietary patterns, socio-economic status, 
and access to healthcare. Understanding the different types of 
anemia that occur during pregnancy is essential for identifying 
and managing the condition appropriately to reduce the risk of 
complications [7]. 

Iron-deficiency anemia is the most common type of anemia during 
pregnancy. It occurs when there is insufficient iron to produce 
hemoglobin, a key component of red blood cells. Pregnancy 
increases the body's iron requirements due to the expansion of blood 
volume, fetal growth, and placental development. Studies suggest 
that up to 50% of pregnant women worldwide may be affected by 
iron-deficiency anemia, with higher prevalence rates observed in 
developing countries Our results of 42% are comparable to those 
studies [8,9]. 

Factors such as poor dietary intake of iron, increased blood 
volume, and the growing iron needs of the fetus contribute to the 
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high frequency of IDA in pregnant women. Iron supplementation 
is commonly recommended to prevent and treat iron deficiency, 
and dietary counseling is often provided to ensure adequate intake 
of iron-rich foods, such as lean meats, legumes, and fortified 
cereals [10]. 

Folate (vitamin B9) plays a critical role in DNA synthesis and 
the production of red blood cells. Folate deficiency can lead to 
megaloblastic anemia, characterized by the presence of abnormally 
large red blood cells. During pregnancy, the demand for folate 
increases to support the growing fetus and placental development. 
Folate deficiency is particularly common in regions where the diet 
is low in folate-rich foods such as leafy green vegetables, fruits, 
and fortified grains. The frequency of folate deficiency in our 
population was 6% which is comparable with other studies [11,12]. 

The folate-deficiency anemia in pregnancy is a significant concern, 
especially in the first trimester when neural tube defects in the 
fetus can occur due to insufficient folate intake. As a result, many 
healthcare providers recommend folic acid supplementation 
before conception and throughout pregnancy to reduce the risk of 
folate deficiency and its associated complications [13]. Vitamin 
B12 is crucial for the production of red blood cells and the 
proper functioning of the nervous system. Although vitamin B12 
deficiency is less common than iron or folate deficiency, it can 
occur in pregnancy, particularly in women following a vegetarian 
or vegan diet, as the primary sources of vitamin B12 are animal-
based products. Deficiency in vitamin B12 during pregnancy can 
lead to megaloblastic anemia and has been associated with an 
increased risk of preterm birth, low birth weight, and neurological 
impairment in the fetus.

Research suggests that vitamin B12 deficiency affects a small 
but significant proportion of pregnant women, with rates 
varying based on dietary habits and geographical location. 
Supplementation with vitamin B12 is recommended for pregnant 
women at risk of deficiency, particularly those with poor dietary 
intake or malabsorption conditions. In our study population B12 
deficiency was found in 3 patients (6%). The study results are 
comparable to indian study [14]. Hemolytic anemia, which occurs 
when red blood cells are destroyed prematurely, can be triggered 
by autoimmune diseases, infections, or inherited conditions such 
as hereditary spherocytosis. While rare, hemolytic anemia can 
complicate pregnancy and lead to significant maternal and fetal 
risks, including preterm birth and fetal anemia. Women with a 
history of hemolytic anemia may require close surveillance and 
management, including blood transfusions in severe cases [15]. In 
our study population however, none of the patients presented with 
autoimmune hemolytic anemia.

The global prevalence of anemia during pregnancy is alarmingly 
high, particularly in low-income and middle-income countries. 
According to the World Health Organization (WHO), anemia 
affects approximately 38% of pregnant women worldwide, with 
the highest rates seen in sub-Saharan Africa and South Asia. 
Iron deficiency is the leading cause of anemia in pregnancy, 

but nutritional deficiencies of folate and vitamin B12, as well 
as hereditary hemoglobinopathies, also contribute to the overall 
burden [16]. Maternal anemia is associated with increased risks 
for adverse pregnancy outcomes, such as preterm birth, low birth 
weight, fetal growth restriction, and maternal morbidity. Anemia 
in pregnancy can also negatively impact a woman's quality of 
life, leading to fatigue, reduced physical capacity, and increased 
susceptibility to infections. Therefore, timely screening, diagnosis, 
and appropriate management of anemia are essential to improve 
maternal and fetal health [17].

5. Conclusion
Anemia during pregnancy is a prevalent and multifactorial 
condition that can have significant consequences for both maternal 
and fetal health. Iron-deficiency anemia is the most common type, 
but deficiencies in folate, vitamin B12, along with hereditary 
conditions like thalassemia, also contribute to the burden. Early 
detection through routine screening and appropriate interventions, 
including nutritional supplementation and managing underlying 
conditions, are critical to reducing the risks associated with anemia 
during pregnancy. Increased awareness, especially in high-risk 
populations, and public health measures to improve nutrition and 
prenatal care are essential steps toward addressing this widespread 
issue.
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