
ORIGINAL RESEARCH PAPER

ANEMIA IN PREGNANCY 

Miss. Imnasenla W
M.Sc. MLT (Pathology), Medical Laboratory Technology, Nims College Of Paramedical 
Technology 

Dr. Atul Khajuria
Professor & H.O.D. Medical Laboratory Technology, Nims College Of Paramedical 
Technology, Nims University Rajasthan, Jaipur

INTRODUCTION
Anemia, dened as a decrease in blood hemoglobin concentration, is 
one of the most common nutritional deciency diseases observed 
globally, affecting more than a quarter of the global population [1–8]. It 
is a major public health issue that affects people of all ages, with the 
highest prevalence among children under the age of ve and pregnant 
women [2, 3]. Anemia affects 1.62 billion people worldwide (25%) of 
whom 56 million are pregnant women [1, 2].

Anemia is dened as a lack of functioning red blood cells (RBCs), 
which results in a lack of oxygen-carrying ability and unusual 
complications during life [4]. RBCs are created in the bone marrow. 
They have a lifespan of about 120 days. For erythropoiesis, the body 
requires iron, vitamin B12, and folic acid, among other things. Anemia 
develops when one or more of these ingredients are decient or there is 
an increase in RBC loss. Anemic patients have hemoglobin levels of 
less than 11 gm/dl to 11.5 gm/dl at the start of pregnancy. The reason 
for this is that as the pregnancy progresses, the woman's blood 
becomes diluted, and she will eventually become anemic. [5]

There are two contrasting medical philosophies protecting this 
problem. According to the rst, it is preferable to stop pregnant women 
from developing too low hemoglobin concentrations. According to 
any other point of view the “physiologic anemia” is of outstanding 
signicance for normal fetal growth and should be passively observed. 
Moreover, the relationship between a successful result of being 
pregnant and this normal growth in maternal plasma quantity has been 
noted. [6] This controversy is reected in the guidelines from the 
World Health Organization on the optimal hemoglobin (Hb) 
concentrations or hematocrit (Hct) level. Thus, in 1965 a WHO 
specialist committee advised that 10 gm/dl need to be accepted as the 
lower limit of the physiologic changes made throughout pregnancy. [7] 
However, three years later some other WHO scientic team 
encouraged that when Hb values are lower than 11 gr/dl anemia should 
be regarded to exist in pregnant women, and diets must be 
supplemented with medical iron. [8]

Anemia is underreported in most growing countries even though it is 
one of the most well-known public health problems and has serious 
consequences for national development.[9] Iron deciency causes 
approximately 50% of all anemia (but the proportion varies amongst 
population groups and in unique areas), and almost a million deaths a 
year; three-quarters of the deaths occur in Africa and Southeast 
Asia.[10,11] Although extra prevalent in less-resourced countries, 
women from developed countries are also affected. Women in both 
rural and urban areas are at risk. [12] A massive number of women 
from less-resourced countries embark upon pregnancy with frank iron 
deciency anemia and/or depleted iron stores. Anemia is the main 
contributory or sole reason in 20–40% of maternal deaths. [13]

Iron deciency anemia is the most frequent and signicant nutritional 
deciency in the world. The research carried out in South Asian 
countries have proven that iron deciency is the main cause of anemia. 

Recently, recognized more than 70% of the pregnant women have 
vitamin B12   deciency in contrast to International guidelines.[14] In 
India, the prevalence of anemia is excessive due to the fact of fewer 
intakes of iron, folic acid and food sources that stop iron absorption, 
coupled with poor bioavailability of iron is the major aspect 
accountable for prevalence of anemia.[15] More than iron deciency, 
zinc, vitamin B12 and folate deciency was fairly prevalent due to 
ascariasis infestation.[16] A study in rural Bangladesh discovered the 
elevated prevalence of anemia was associated to vitamin B12 and zinc 
deciency.[17,14] Moreover, poor nutritional reputation affected by 
low body mass index (BMI) in the women was once discovered to be 
related with anemia,[18] which necessitates intervention through 
health care providers in order to stop complications that may occur as a 
end result of these dietary inadequacies. The different contributing 
factors are younger age, grand multiparty and ethnicity. [18] 

Etiology 
Because of the regular physiologic changes in pregnancy that have an 
effect on the hematocrit and certain different parameters, such as 
hemoglobin, reticulocytes, plasma ferritin, and unsaturated iron-
binding capacity, diagnosing real anemia, as well as determining the 
etiology of anemia, is challenging. The most frequent anemia are iron-
deciency anemia and folate deciency megaloblastic anemia. These 
anemia are more common in women who have insufcient diets and 
who are no longer receiving prenatal iron and folate supplements. 
Other less frequent causes of acquired anemia in pregnancy are 
aplastic anemia and hemolytic anemia. In addition, anemia such as 
thalassemia and sickle cell disease can have an impact on the health of 
the mother and fetus. 

As was referred to above, the most familiar reasons of true or absolute 
anemia are nutritional deciencies. Frequently, these deciencies are 
multiple, and the clinical presentation may additionally be problematic 
by attendant infections, usually poor nutrition, or hereditary disorders 
such as hemoglobinopathies. [19, 20] However, the fundamental 
sources of nutritional anemia embody inadequate intake, inadequate 
absorption, elevated losses, elevated requirements, and inadequate 
utilization of hemopoietic nutrients. Approximately 75% of all anemia 
recognized throughout pregnancy are due to iron deciency. A 
signicant iron deciency results in hypochromic, microcytic 
erythrocytes on the peripheral blood smear. Other reasons of 
hypochromic anemia, even rare, need to be considered, such as 
hemoglobinopathies, inammatory processes, chemical toxicity, 
malignancy, and pyridoxine-responsive anemia. However the 
increased percentage of the remaining cases of anemia in pregnancy 
other than the iron-deciency type consists of the megaloblastic 
anemia of pregnancy due to folic acid deciency. Anemia caused 
through deciencies of different vitamins or elements does no longer 
often take place in humans.

Nutritional anemia is no longer a broad-based problem in the 
populations of developed countries. It is despite the fact that a problem 
for many people in these countries, and it is certainly a major health 
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ABSTRACT
The most common hematological disorder in pregnancy is anemia. Anemia is dened as having a Hemoglobin (Hb) concentration in the peripheral 
blood of 11 gm/dl or less, according to the most recent WHO standard. Iron deciency is the most common cause of anaemia during pregnancy. A 
less common cause is a lack of folic acid.In some communities, up to 80% of pregnant women are anemic. Women from low socioeconomic groups 
and teenagers are the most vulnerable. Anemia is diagnosed by measuring hemoglobin concentrations and examining a peripheral blood smear for 
red blood cell changes. Iron and folate supplementation is recommended during pregnancy to avoid complications.
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problem in poor, underdeveloped countries. Pregnant women as well 
as menstruating women and children make up the section of the 
population in  third-world countries—and even in the United States 
and Europe—that is affected through nutritional deciency, every now 
and then accompanied by frank anemia.[22]

In conclusion, the investigation of obtained anemia throughout 
pregnancy is very important, considering that insufcient nutrition and 
nutritional deciencies have an adverse effect on pregnancy outcome, 
without excluding a priori other, much less frequent types of anemia.

Pathophysiology
A healthy woman's plasma volume begins to increase around 6 weeks 
of pregnancy. [23]The physiologic fall in Hb concentration during 
pregnancy is  accounted for  by this  increase,  which is 
disproportionately greater than the corresponding changes in red cell 
mass. As a result, despite the drop in Hb, there is a signicant reduction 
in arteriovenous oxygen extraction at the heart and a signicant 
increase in the pregnant woman's oxygen carrying capacity.

At term, the increase in plasma volume is approximately 1,250 ml, 
representing a total increase of approximately 48 percent over the 
nonpregnant state. This is due to a rapid rise at rst, followed by a 
slower rise after the 30th week of pregnancy. Several studies show a 
positive relationship between newborn weight and an increase in 
plasma volume. [24]The increase in plasma volume appears to be an 
indication of normal fetal growth and one of the hallmarks of a 
successful pregnancy.

As regards the red cell mass, it also will increase although, in 
distinction to the plasma volume, it does so more slowly. The complete 
increase is about 18% or 250 ml at term. After stimulation with iron 
supplements, however, the red cell mass may additionally reach 
400ml—a complete increase of about 30% compared with the non-
pregnant state. Similar to the plasma volume, the elevated red cell mass 
is linked to fetal growth, although probably to a lesser degree.

Clinical Features 
There may also be no symptoms, especially in mild and moderate 
anemia. Patient may also complain of feeling of weakness, exhaustion 
and lassitude, indigestion and loss of appetite. Palpitation, dyspnea, 
giddiness, edema and, rarely, generalized anasarca and even 
congestive cardiomyopathy can appear in extreme cases. There can 
also be signs and symptoms of unique conditions causing anemia like 
bleeding from the rectum.
Ÿ There might also be no symptoms especially in mild anemia.
Ÿ There may be signs and symptoms specically in mild anemia.
Ÿ There may also be pallor, glossitis and stomatitis.
Ÿ Patients may have signs due to hypoproteinemia.
Ÿ Soft systolic murmur may also be seen.[25]

Differential Diagnosis
Hemoglobin estimation is the most practical method of analysis as it is 
value effective and can be easily carried out by means of trained 
technician. The Tallquist's method of Hb estimation has simplicity and 
effortless applicability, however is now not very accurate. The copper 
sulfate method additionally has many drawbacks and is no longer 
reliable. Sahil's method is dependable and correct when carried out 
through expert, and is the most normally used, though the 
cyanmethemoglobin method appears to be the most accurate. 
Although the WHO put of point of countries (11 g/dl Hb) seems to be 
too high by means of the standard of non-industrialized world 
countries, it should be used through all to assist in comparison of 
information from one center to another. Peripheral blood lm is 
another bedside indicator for the diagnosis of anemia which will 
additionally differentiate between IDA, megaloblastic anemia and 
hemolytic anemia. In IDA, the blood lm contains microcytosis, 
hypochromia, anisocytosis, poilkilocytosis, and target cells.

Serum iron varies from 60-120 ug/dI while total iron binding capacity 
(TIBC) is 300-350 ug/dI, (increased to 300-400 mg/dl in pregnancy). 
Serum iron of much less than 60 ug/dl, TIBC of more than 350 ug/dl 
and transferrin saturation of less than 15% indicates deciency of iron 
for the duration of pregnancy.

Free erythrocyte protoporphyrin (FEP) is the third estimation of iron 
status rising with faulty iron supply to the growing red cells and takes 
2-3 weeks to become abnormal after depletion of iron stores. It 

additionally helps in differentiating between IDA and thalassemia. 
Serum transferrin receptor seems to be unique and sensitive marker of 
iron deciency in pregnancy. Its stages are increased in IDA. Although 
it is the rst-class indicator, its amenities are no longer but routinely 
available.

Bone marrow examination by staining with potassium Ferro cyanide 
to see characteristic blue granules of stainable iron in erythroblasts is 
the most correct method for iron stores, however is now not practical in 
most instances as the test is invasive. Bone marrow examination is only 
dated in cases where there is no response to iron remedy after four 
weeks or for analysis of Kala-azar or in suspected aplastic anemia 
(Antonelli). As worm infestation is frequent cause of anemia, stool 
examination for ova and cysts should be done consecutively for three 
days in all cases. In areas where schistosomiasis is prevalent, urine 
examination for occult blood and schistosomes must be performed. As 
malaria is an essential cause of anemia peripheral blood need to be 
examined for malarial parasites in the case. Signicant bacteriuria 
have to also be ruled out. If the scientic situation demands, different 
assessments can be done, such as sputum examination and chest X-ray 
for pulmonary tuberculosis (abdominal shielding need to be done, 
renal function tests in suspected renal disease and serum proteins in 
hypoproteinemia. [25]

Lab Diagnosis:
Investigations Of Iron Deficiency Anemia
The following investigations are carried out to verify the diagnosis of 
iron deciency anemia:
Ÿ Hemoglobin estimation to determine the severity of anemia. 

Ideally, hemoglobin should be estimated by semi-auto analyzer or 
by the calorimetric method. Sahli's hemoglobinometer is no longer 
regarded as a right method to estimate hemoglobin.

Ÿ Peripheral blood smear in iron deciency anemia is characteristic 
with smaller size than normal, Change in size of RBC, abnormal 
shape of RBC and pale color staining (hypochromic) vacuolated 
red cells in plenitude. Mean corpuscular volume is beneath 80 cu 
and the mean corpuscular hemoglobin concentration (MCHC) is 
less than 30%. Serum ferritin levels will be low, while total iron 
binding capacity will be high, indicating iron deciency.

Ÿ Stool examination may also reveal Ancylostoma duodenal ova 
which are typical, with a obvious outer membrane with 4 
blastomeres and are non-bile stained, occult blood, ova, parasites 
and cysts. Urinalysis, blood urea, serum creatinine, serum proteins 
and liver function tests may also be accomplished to rule out 
systematic causes of anemia.

Ÿ When patients do not respond to therapy, hemoglobin 
electrophoresis can be used to rule out thalassemia and sickle 
mobile disease.

Ÿ Bone marrow test biopsy is not performed during pregnancy.[28]

Investigation Of Vitamin B12
Findings are the same as in folate deciency. Vitamin B12 levels are 
decrease in blood (< 90 ug/1).Serum methylmalonic acid is increased 
in vitamin B12 deciency. Serum homocysteine is increased in both 
folate and vitamin B12 deciency. The deoxyuridine suppression test 
can differentiate between vitamin and folate deciency. Schilling test 
is carried out to diagnose pernicious anemia. [25] 

Treatment
Vitamin B12:
Pernicious anemia caused by lack of intrinsic issue resulting in lack of 
absorption of vitamin B12 is uncommon during pregnancy as it 
generally causes infertility. Acquired vitamin B12 deciency causing 
megaloblastic anemia is additionally uncommon, as the day by day 
requirement of vitamin B12 is only 3.0 ug during pregnancy which is 
easily met with a regular diet. Only vegans who do not consume any 
animal-derived substance may have a deciency of vitamin B12, and 
they should have their diet supplemented during pregnancy. 
Infestations with Diphylobothrium latum in some countries can cause 
megaloblastic anemia due to competitive utilization of ingested 
vitamin B, by the parasite.

Treatment: Parenteral cyanocobalamin (250 g) is given 
intramuscularly every month. [25]

Folic Acid Deficiency
Deciency can be due to more than one pregnancy, poor diet, and 
adverse social circumstances and may also occur secondary to drug 

 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

International Journal of Scientific Research 67



therapy such as antiepileptic drugs (AEDs). The average daily folate 
necessities rise in pregnancy from 50 to 400 ug (Addo et al 2013). 
Although this can typically be met via a healthy diet, women are 
inspired to take prophylactic folic acid 400 ug /day (0.4 mg) routinely 
the rst trimester, which need to be elevated to 5 mg if the woman is 
also taking AEDs or different drugs affecting folate metabolism. 
Chronic maternal folate deciency can lead to megaloblastic anaemia 
(Greer et al 2007). [26]

 Prophylactic:
Ÿ Avoidance of frequent child births
Ÿ Supplementary iron therapy
Ÿ Dietary prescription 
Ÿ Adequate treatment 
Ÿ Early detection

Curative
Anaemia is not a disease, but rather a symptom of another condition. 
Treatment must begin with an accurate diagnosis of the cause and type 
of anaemia. 

Hospitalization: 
Ÿ Associated obstetrical-medical complication even with moderate 

anaemia
Ÿ  If the haemoglobin level is less than 7.5 g/dL.
Ÿ Treatment in general:

Diet:
Ÿ  A sensible, well-balanced diet high in proteins, vitamins, and iron.
Ÿ  To increase appetite and aid digestion.
Ÿ  To eliminate
Ÿ  Curve therapy that works [27]

CONCLUSION
The accessible proof suggests that iron deciency anemia contributes 
extensively to the women's tness even today. Severe anemia in the 
course of being pregnant is an vital contributor to maternal mortality 
and morbidity. Eleven research posted between yr. 2007 and 2012 
located that anemia incidence in south Asian international locations is 
nevertheless persisting. The estimated occurrence of anemia ranged 
from 18 to 80%, and the incidence of extreme anemia ranged from 2.7 
to 20%. The overview conrmed that anemia effects from insufcient 
consumption of bioavailable dietary iron, malaria, hook worm 
infestation. Moreover, the nations face challenges in enhancing the 
socioeconomic status, instructional stage and health conduct 
modications.
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