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ABSTRACT 

 

AIMS AND OBJECTIVE:  

A. Primary objective: To study prevalence of carriers of thalassemia and other 

hemoglobinopathies in pregnant females so as to identify the couples at risk 

of having severely affected children. 

B. Secondary objective: To plan further management in pregnancy, follow up 

and counseling. 

TYPE OF STUDY: OBSERVATIONAL STUDY 

MATERIALS AND METHODS:  

In our study we identify pregnant women with anemia, after obtaining written 

informed consent, detailed case history along with routine obstetric history, and 

clinical examination, necessary investigations like complete hemogram and peripheral 

smear are done. The values are then reassessed, if mcv is less than 80fL, hemoglobin 

less than 10g/dl and peripheral smear showing microcytic hypochromic anemia, then 

further specific investigations like iron profile and Hb electrophoresis is done to 

screen for specific hemoglobinopathies. 

 

RESULTS: - 

Out of 100 pregnant women screened, 17 were found to be NESTROFT positive. 

Majority of the cases were detected in second and third trimester of pregnancy.  

 

CONCLUSION:  

Universal screening for hemoglobinopathies in pregnant women helps in detection at 

the earliest, partner screening, prenatal diagnosis, follow up and management of the 

pregnancy. 

 

                                        

 

 

 

INTRODUCTION 

Hemoglobinopathies are the inherited disorders of red blood cells. They lead to a 

heavy burden on families and the health sector in our country. India has the largest 

number of children with Thalassemia major in the world – about 1 to 1.5 lakhs and 
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almost 42 million carriers of ß (beta) thalassemia trait. Every year, about 10,000 -

15,000 babies with thalassemia major are born.  

The World Health Organization outlined the goals for control of hemoglobinopathies 

by - to provide affordable and adequate therapy for those affected, while at the same 

time reduce the number of births of children with the disease through strong political, 

administrative and financial support(1)(2) 

Haemoglobinopathies like thalassemia and sickle cell disease are preventable genetic 

disorders. These patients are dependent on blood transfusions every 3 weeks along 

with chelation therapy. The economic burden for the affected individuals is 

tremendous. The cost of treatment of one thalassemic child of around 3 years of age is 

around INR 90,000 to 1,00,000 every year. (3) Bone marrow transplantation is a 

promising cure, but requires high cost and compatible donor availability.  

Screening for β-thalassemia trait is a crucial step in this direction, as these patients are 

asymptomatic but serve as carriers. Thus, prevention is better than cure. This could be 

both primary and secondary prevention. Primary prevention is by identifying the 

carriers and avoiding marriage of carrier couples. Secondary prevention is by 

preventing the birth of affected child through prenatal diagnosis. Hence pre-

conceptional and antenatal screening provides an opportunity to a carrier to avoid 

giving birth to an affected baby. 

In this study, we used Naked Eye Single Tube Osmotic Fragility Test (NESTROFT) 

as a simple and inexpensive screening method for the detection of 

hemoglobinopathies in anemic pregnant women. The pregnant women present 

regularly to the hospital for antenatal checkups, blood investigations are done on a 

routine basis, and the would-be parents are more receptive toward tests being done for 

the well-being of their child. (4) 

The birth of a thalassaemic child places considerable physical and economic strain, 

not only on the affected child and its family, but also on the community and the nation 

at large. Thus, the emphasis must shift from the treatment to the prevention of such 

births in the future [5]. 

  

 

 

 

AIMS AND OBJECTIVE: 

 

A. Primary objective: To study prevalence of carriers of thalassemia and other 

hemoglobinopathies in pregnant females so as to identify the couples at 

risk of having severely affected children. 

B. Secondary objective: To plan further management in pregnancy, follow up 

and counseling. 
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REVIEW OF LITERATURE: 

Hemoglobinopathies are the most common group of autosomal recessively inherited 

monogenic disorders of Hb production. It includes the thalassemias and structural 

hemoglobin (Hb) variants. They pose a significant health burden in India. 

Up until 34–36 weeks of gestation, 90% of the total haemoglobin in the foetus is 

composed of foetal haemoglobin (Hb F) (a2 g2), whereas the remaining 4–13% is 

made up of Hb A (a2 b2). 

By six months of age, the ratio of HbF to HbA is typically less than 2-3%, with HbA 

being the predominate Hb as the process of switching from foetal to adult Hb 

production continues. A tiny amount of d globin chains are also created, and while 
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HbA2 (a2d2) is formed in extremely small amounts at birth, it often reaches normal 

adult levels (2–3.5%) by the time a child is 6 months old. (6) 

The globin genes are present in two clusters which are: a and a-like globin genes in a 

cluster on chromosome 16 and the b and b-like globin genes (e, Gg, Ag, d) on 

chromosome 11 which code into globin chains. 

The three exons, or coding sections, two introns, or intervening sequences, a promoter 

region at the 5′ end before the first exon, and a poly A tail at the 3′ end make up the 

common structure of all the genes. The expression of these globin genes is controlled 

by unique promoter sequences and a locus control region (LCR) upstream of the 

cluster. a  or b thalassemia can be caused by mutations in these genes' coding, 

noncoding, or regulatory regions, which can diminish or stop the synthesis of a or b 

globin chains. The structural Hb variations are created when mutations in these genes 

result in structural alterations (7) (e.g., Hb S, Hb D, Hb E) 

Thalassemia syndromes: 

A diverse category of inherited anaemias known as thalassemia syndromes are 

characterised by errors in the synthesis of one or more globin chain subunits of the 

haemoglobin (Hb) tetramer. The combined effects of insufficient Hb production and 

unbalanced buildup of globin subunits lead to the thalassemia clinical symptoms. 

While the latter results in inefficient erythropoiesis (IE) and hemolytic anaemia, the 

former produces hypochromia and microcytosis. 

Clinical signs can range from asymptomatic hypochromia and microcytosis to 

profound anaemia, which, if left untreated, can be deadly in utero or in the first few 

years of life. This variability results from coinherited modifying variables, such as 

increased foetal globin subunit synthesis or reduced or increased synthesis of -globin 

subunits, as well as the varying severity of the basic biosynthetic abnormalities. The 

concurrent issues of iron overload, alloimmunization, and bloodborne infections 

finally impede the palliative treatment of the severe types by blood transfusion. 

From a Greek word that approximately translates to "the sea" (Mediterranean) in the 

blood, the word "thalassemia" was created (8). It was initially used to treat the 

common anaemias that affected residents of the Greek and Italian beaches as well as 

the adjacent islands. The phrase is now used to describe inherited flaws in the 

production of globin chains. The name of each syndrome is determined by which 

globin chain's synthesis is negatively impacted. As a result, alpha-globin chains are 

absent or decreased in individuals with alpha thalassemia, as are beta globin and beta 

globin chains in individuals with beta thalassemia, and so forth. In some contexts, it is 

also useful to subclassify the syndromes according to whether synthesis of the 

affected globin chain is totally absent (e.g., β°-thalassemia) or only partially reduced 

(e.g., β+ -thalassemia) 

The majority of cases of thalassemia are caused by either a complete lack of 

structurally normal globin chains or a partial reduction in their production. The 

fundamental lesion in thalassemias is the quantity of globin produced, as opposed to 

"structural" hemoglobinopathies (such sickle cell anaemia), which are characterised 
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by the synthesis of normal amounts of mutant globin chains with out-of-whack 

physical or chemical properties. The generation of structurally aberrant globin chains 

is reduced in several uncommon forms of thalassemia. These structural and 

thalassemic hemoglobinopathies and thalassemic hemoglobinopathies both share 

characteristics. (9) 

 

EPIDEMIOLOGY: 

Thalassemias have been reported in almost every ethnic group and region of the 

world. 1.5% of people worldwide are thalassemic carriers. The Mediterranean basin 

and tropical or subtropical parts of Asia and Africa are where you'll see them most 

frequently. The "thalassemia belt" encompasses the Arabian Peninsula, Turkey, Iran, 

India, Southeast Asia, particularly Thailand, Cambodia, and Southern China, as well 

as the Mediterranean coast. Between 2.5% and 15% of people in these areas are 

known to be thalassemia carriers. Similar to sickle cell anaemia, thalassemia is most 

prevalent in regions that have experienced endemic malaria in the past. 

Since malarial parasite infection is thought to cause a milder illness and have less of 

an effect on reproductive fitness, malaria appears to have given thalassemia 

heterozygotes a selective survival benefit.(10)(11) Therefore, among societies that have 

been exposed to malaria over many centuries, the gene frequency for thalassemia has 

fixed and increased. 

India has a high prevalence of -thalassemia, with a carrier frequency of 3-4% on 

average.(12)(13)(14) Certain communities, including Sindhis, Punjabis, Gujaratis, 

Bengalis, Mahars, Kolis, Saraswats, Lohanas, and Gaurs, have been noted more 

frequently. In some places, the prevalence of HbS among tribal peoples in Southern, 

Central, and Western states might approach 48%. HbE is widespread in the North 

Eastern states and, in some places, has a carrier frequency as high as 50%. West 

Bengal, Bihar, and Uttar Pradesh in the east are where it is found at lower frequencies, 

while Punjab has roughly 2% of the population with HbD. 
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Figure 1 showing prevalence of hemoglobinopathies in India. 

 

 

PATHOPHYSIOLOGY: 

The biochemical hallmark of β-thalassemia is reduced biosynthesis of the β-globin 

subunit of Hb A (α2β2). In β-thalassemia heterozygotes, β-globin synthesis is about 

half-normal, as described by the synthetic ratio of β- to α-chain mRNA (β/α ratio) of 

0.5–0.7 (normal = 1.0). This ratio has a direct correlation with clinical severity in β-

thalassemia patients.(15) 

In homozygotes for β°-thalassemia, who account for approximately one-third of 

patients, β-globin synthesis is absent. β-globin synthesis is reduced to 5% to 30% of 

normal levels in β+ -thalassemia homozygotes or β+ /β°-thalassemia compound 

heterozygotes, who together account for approximately two-thirds of cases(8) 
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Higher levels of alpha haemoglobin stabilising protein cause a more severe clinical 

phenotype; it is a chaperone-like protein that aids in binding unbound alpha -globin 

chains (14) The RBCs are hypochromic and microcytic because the synthesis of HbA 

(α2β2) is significantly diminished or nonexistent. 

γ chain synthesis is partially restored, resulting in a significant amount of Hb F being 

present in the patient's Hb (8) These gamma-chains are not enough to completely 

replace the creation of beta-chains, though. A more severe impairment in beta-chain 

production is seen in people who inherit two beta-thalassemic alleles. 

 

 

Figure 2 showing pathophysiology of beta thalassemia. 

Aside from the fact that little to no Hb A is created, the imbalance between the 

production of α- and β-globin is also much worse. In homozygotes, the RBCs' 

insufficient ability to proteolyze the extra α-globin chains, which in heterozygous β-

thalassemia likely has a protective impact, is outweighed. 
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Free alpha globin builds up, unpaired alpha chains gather and precipitate to create 

inclusion bodies, which damage the RBC's oxidative membrane, causing immature 

developing erythroblasts in the BM IE to undergo apoptosis and die (18) As a result, 

only a small percentage of erythroid precursors undergoing erythroid maturation in 

the BM endure long enough to be discharged into the bloodstream as erythrocytes. 

Inclusion bodies are a load on the infrequent erythrocytes produced during 

erythropoiesis. As a result of this hemolytic anaemia, the reticuloendothelial cells in 

the spleen, liver, and BM eliminate these aberrant cells too soon, which lowers RBC 

survival. 

Anemia is brought on by two ways when beta-globin synthesis is compromised. The 

lack of HbA production results in hypochromic, microcytic red cells that are 

"underhemoglobinized" and have a reduced ability to carry oxygen. Even more 

significant is the imbalance in alpha- and beta-globin synthesis's impact on red cells' 

and their precursors' reduced survival. Within red cell precursors, unpaired alpha 

chains precipitate and create intractable inclusions. Although these inclusions have a 

number of undesirable effects, most red cell disease is directly caused by membrane 

damage. Apoptosis occurs in many red cell precursors as a result of membrane 

damage. 

 

Figure 3 pathogenesis of beta thalassemia minor 

It is estimated that 70% to 85% of red cell precursors in severe beta thalassemia 

experience this fate, which results in inefficient erythropoiesis. The red cells that are 

expelled from the bone marrow have membrane damage and inclusions, making them 

vulnerable to extravascular hemolysis and splenic sequestration. 
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Ineffective erythropoiesis contributes to a number of other issues in severe beta 

thalassemia. Erythropoietic drive causes large erythroid hyperplasia in the marrow 

and widespread extramedullary hematopoiesis when severe uncompensated anaemia 

is present. The bony cortex is eroded, bone development is slowed, and skeletal 

deformities are created by the growing quantity of red cell precursors. In extreme 

situations, extramedullary hematopoiesis results in extraosseous masses in the chest, 

abdomen, and pelvis by involving the liver, spleen, and lymph nodes. Patients who 

are left untreated suffer from acute cachexia as a result of the metabolically active 

erythroid progenitors stealing nutrition from other tissues that are already oxygen-

starved. 

The increased absorption of dietary iron is a significant side consequence of 

inefficient erythropoiesis. A hormone termed erythroferrone that is secreted by 

erythroid precursors prevents the synthesis of hepcidin, a crucial inhibitor of iron 

absorption in the stomach. If no preventive measures are implemented, recurrent 

blood transfusions and severe iron accumulation (secondary hemochromatosis) result 

from the substantial growth of erythroid precursors that occurs in thalassemia. 

Following is frequently injury to parenchymal organs, especially the heart and liver. 

               

Figure 4 mechanism of iron overload due to ineffective hematopoiesis. 

CLINICAL MANIFESTATIONS: 

β-Thalassemias: 

• Major beta-thalassemia: a clinically severe condition that necessitates frequent 

transfusions to survive. 
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• beta Thalassemia intermedia: less severe, delayed onset, few or no transfusions 

necessary, but at danger of iron overload. 

•beta Thalassemia minor: heterozygous carrier, asymptomatic clinically. 

β-Thalassemia Major: 

• Compound heterozygous or homozygous states. 

• Infant is healthy at birth; anaemia appears in the first few months of life and worsens 

when the baby switches from gamma to beta chains; failure to thrive. 

• Beta thalassemia intermedia is more likely to present with symptoms that appear 

after the first year of life. 

Inadequately transfused child:  

• Stunted growth; increased marrow causes bossing of the skull, extended 

maxilla, widening diploe (which seems to have hair on the ends on an x-ray of 

the skull), and severe skeletal abnormalities. 

• Significantly enlarged liver and spleen; secondary leukopenia and 

thrombocytopenia 

• Pigmentation of the skin and recurrent leg ulcers 

• Fever, wasting, and hyperuricemia are signs of a hypermetabolic condition. 

• Frequently occurring infections, a lack of folate, spontaneous fractures, and 

dental issues 

• Poor growth, endocrine issues (diabetes mellitus, adrenal insufficiency), 

cardiac issues, and death by the third decade as a result of cardiac siderosis are 

all signs of iron overload by the time of puberty. 

 

Child with adequate transfusions: 

• Grows and develops normally until the effects of iron overload become 

apparent at the end of the first decade. 

• Few endocrine or cardiac problems occur when iron chelation medications are 

used properly. 

 

 

beta thalassemia Intermedia: 

• Broad variety of disabilities: 

— Severe forms: anaemia that manifests later than in -thalassemia major and 

frequently necessitates frequent transfusions. Similar to thalassemia major, there is 

retarded growth and development as well as skeletal abnormalities and splenomegaly. 

— Milder forms: Hb levels between 100 and 120 g/L, asymptomatic, and transfusion-

independent. 
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β-Thalassemia Minor: 

Blood tests are typically used to diagnose mild microcytic anaemia without functional 

impairment. The diagnosis is crucial to prevent needless iron treatments that won't 

work, as well as to guarantee that genetic counselling and the proper partner testing 

are offered at the time of childbearing to assess the risk of sickness in the progeny. 

α-Thalassemias: 

Interactions of α-thalassemia haplotypes result in four broad phenotypic categories: 

— Normal (αα/αα). 

— Silent carrier (α–/αα). 

— α-Thalassemia trait (α–/α–) or (αα/– –); mild hematologic changes, but no clinical 

abnormality; low MCV and low MCH. There are varying levels of Hb Barts (γ4) at 

birth. 

— HbH disease (– –/α–); hypochromic, severe to moderately severe hemolytic 

anemia often with marked splenomegaly. Red cells contain precipitates of HbH (β4), 

which is an unstable Hb. 

• Hb Barts hydrops fetalis syndrome is incompatible with extrauterine life. 

— Frequent cause of stillbirth in Southeast Asia. If alive at birth, infant dies within 

hours. 

— Pallor, massive edema, hepatosplenomegaly. Hydrops resembles that of Rh 

incompatibility. 

— High incidence of maternal toxemia of pregnancy, with enlarged placenta. 

— At autopsy: massive extramedullary hematopoiesis. 

 

 

 

Table 1: Clinical and genetical classification of thalassemia: 
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LABORATORY FEATURES: 

β-Thalassemia: 

 

Figure 5: Blood films in β-thalassemia: A. β-Thalassemia minor. Anisocytosis, 

poikilocytosis, hypochromia. Occasional spherocytes and stomatocytes. B. Scanning 

electron micrograph of cells in A showing more detail of the poikilocytes. Note the 

knizocyte (pinch-bottle cell) at the lower right. C. β Thalassemia major. Marked 

anisocytosis with many microcytes. Marked poikilocytosis. Anisochromia. Nucleated 

red cell on the right. Small lymphocyte on the left. 

β-Thalassemia Major: 

Blood film features include significant anisopoikilocytosis, hypochromia, target cells, 

basophilic stippling, big poikilocytes, numerous nucleated red cells, moderately 

enlarged reticulocytes, and inclusions of haemoglobin in hypochromic red cells in 

severe anaemia (Hb 20 to 30 g/L) (these can be supravitally stained by methyl violet). 

• More inclusions, big, thin macrocytes, and small, malformed microcytes after 

splenectomy. 

 • Normal or slightly raised leukocyte and platelet counts; they fall with 

hypersplenism and rise after splenectomy. 

• In the marrow, there is a noticeable increase in storage iron as well as sideroblasts 

and aberrant erythroblasts with stippling. 

• Significantly diminished erythropoiesis; reduced red cell survival. 

• Hb: HbF grew from less than 10% to more than 90%; in 0 -thalassemia, HbA was 

missing. HbA2 levels can be low, normal, or high; if reported as a percentage of HbA, 

they are generally raised. 

 

 

SICKLE CELL DISEASE: 

The point mutation in beta-globin that causes sickle cell disease enhances the 

polymerization of deoxygenated haemoglobin, which causes red cell deformation, 

hemolytic anaemia, microvascular blockage, and ischemic tissue damage. Sickle cell 

disease is a common hereditary hemoglobinopathy. Numerous hundred 
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hemoglobinopathies resulting from different globin gene variants are known, but only 

those linked to sickle cell disease are common enough in the US to be discussed. 

A tetrameric protein called haemoglobin (Hb) is made up of two pairs of globin 

chains, each with its own heme group. Fetal haemoglobin (HbF; α2γ2) and HbA2 

(α2δ2) are both present in very minute amounts in normal adult red blood cells along 

with HbA (α2β2). A missense mutation in the gene for -globin, which results in the 

substitution of a hydrophobic valine residue for a charged glutamate residue, is the 

cause of sickle cell disease. The condition is brought on by the aberrant 

physiochemical characteristics of the resultant sickle haemoglobin (HbS). 

In the United States, 8% to 10% of African Americans are heterozygous for HbS, 

which is also known as sickle cell trait. One in four children of two heterozygotes will 

be homozygous for the sickle mutation, which results in the symptomatic sickle cell 

disease that affects 70,000–100,000 people in the United States. Nearly all of the 

haemoglobin in the red blood cells of those who are affected is HbS (Hbα2βs2). 

Due to its defences against falciparum malaria, the sickle cell trait is quite prevalent in 

some African populations. Strong Darwinian selection is clearly demonstrated by 

genetic tests that reveal the sickle haemoglobin mutation has independently emerged 

at least six times in regions of Africa where falciparum malaria is widespread. 

Infected, heterozygous HbAS children have lower parasite densities than infected, 

normal HbAA children, and AS children are much less likely to experience severe 

illness or pass away from malaria. Although mechanistic details are absent, two 

hypotheses are preferred to account for these observations: 

• Oxygen is used by metabolically active intracellular parasites, which lowers 

intracellular pH and encourages sickling of AS red blood cells. Sickling also affects 

the production of membrane knobs carrying a protein generated by the parasite called 

PfEMP-1, which may be removed more quickly by splenic and hepatic phagocytes, 

keeping parasite burdens low. These membrane knobs are thought to play a 

significant pathogenic role in the most severe form of the disease, cerebral malaria, by 

aiding in the adherence of infected red cells to endothelium. 

 

It has been hypothesised that thalassemia and G6PD deficiency also protect against 

malaria by enhancing the clearance and reducing the adherence of infected red blood 

cells. This may be accomplished by increasing levels of oxidative stress and inflicting 

membrane damage on the parasite-bearing cells, which causes the cells to be quickly 

removed from the bloodstream. 

 

PATHOGENESIS:  

When HbS molecules are deoxygenated, they have a propensity to stack together to 

form polymers, which is the cause of the three main clinical manifestations: persistent 

hemolysis, microvascular occlusions, and tissue destruction. The red cell cytosol 

initially changes from a freely flowing liquid into a thick gel throughout this phase. 
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Continued deoxygenation causes HbS molecules to group together within red blood 

cells to form long, needlelike fibres, giving them a deformed sickle or holly-leaf 

shape. 

Red cells are cumulatively harmed by sickling through a number of processes. HbS 

polymers expand until they herniate through the membrane skeleton and emerge from 

the cell with only the lipid bilayer protecting them. This severe membrane structural 

dysregulation results in an inflow of Ca2+ ions, which cause membrane protein cross-

linking and activate an ion channel, resulting in the efflux of K+ and H2O. As a 

result, after several instances of sickling, red blood cells become hard, thick, and 

dehydrated. 

The cells that have sustained the greatest amount of damage eventually change into 

nondeformable, irreversibly sickled cells that keep their sickle shape even when 

completely oxygenated. The proportion of permanently sickled cells, which are 

quickly engulfed and eliminated by mononuclear phagocytes, correlates with the 

severity of the hemolysis (extravascular hemolysis). Additionally, mechanically 

brittle, sickled red blood cells can potentially cause some intravascular hemolysis. 

 

Figure 6: pathophysiology of sickle cell disease 
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CLINICAL FEATURES: 

A moderately severe hemolytic anaemia (hematocrit 18% to 30%) brought on by 

sickle cell disease is accompanied by reticulocytosis, hyperbilirubinemia, and the 

presence of cells that have irreversibly sickled.  

A number of "crises" are interspersed throughout its course.  

Vaso-occlusive crises, often known as pain crises, are bouts of hypoxia damage and 

infarction that produce excruciating pain in the area that is affected. Although triggers 

such as infection, dehydration, and acidosis (all of which encourage sickling), are 

possible, they are rarely found. 

The bones, lungs, liver, brain, spleen, and penis are the organs that are most 

frequently affected.  

Children frequently have severe bone crises that can be challenging to identify from 

acute osteomyelitis. The hand-foot syndrome or dactylitis of the hands and feet are 

common manifestations of this.  

The symptoms of acute chest syndrome, a form of pulmonary vaso-occlusive crisis 

that is extremely deadly, often include fever, coughing, chest discomfort, and 

pulmonary infiltrates. Blood flow may become slow and "spleenlike" due to 

pulmonary inflammation (such as that which may be brought on by an infection), 

which can result in sickling and vaso-occlusion. A potentially lethal loop of 

deteriorating pulmonary and systemic hypoxemia, sickling, and vaso-occlusion results 

from this impairment of pulmonary function. 
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Figure 7: peripheral smear of sickle cell disease. 

Occlusive crises are the most frequent reason for patient morbidity and mortality, but 

a number of additional acute events might further impede the course. Sequestration 

crises can happen in kids with healthy spleens. Massive sickled red cell entrapment 

causes hypovolemia, fast splenic enlargement, and even shock. Both sequestration 

crises and the acute chest syndrome have a high mortality rate and can occasionally 

benefit from quick exchange transfusion therapy. 

 Aplastic crises are brought on by parvovirus B19 infection of red cell progenitors, 

which results in a brief stoppage of erythropoiesis and a dramatic deterioration of the 

anaemia. A subtle but significant cost is incurred by persistent tissue hypoxia in 

addition to these catastrophic crises. 

 Chronic hypoxia causes damage to the spleen, heart, kidneys, and lungs as well as a 

widespread impairment of growth and development. The renal medulla is damaged as 

a result of sickling brought on by hypertonicity, which finally results in hyposthenuria 

(the inability to concentrate urine). Dehydration and its associated hazards become 

more likely as a result. 

Another risk is increased vulnerability to infection by encapsulated organisms. This is 

largely the result of altered splenic function, which in adults is completely missing 
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owing to splenic infarction and substantially hindered in children due to congestion 

and insufficient blood flow. 

 The opsonization of bacteria is also hampered by defects in the alternative 

complement pathway with unknown causes. Meningitis caused by Pneumococcus 

pneumoniae and Haemophilus influenzae is prevalent, especially in youngsters, 

although it can be prevented by vaccination and preventive medications.  

The fact that sickle cell disease's clinical symptoms vary greatly must be underlined. 

While some people experience frequent vaso-occlusive crises, others only experience 

minor symptoms. It is unknown what causes this vast variation in illness expression; 

environmental and modifying gene influences are both thought to be involved. 

 

INVESTIGATIONS: 

Sickle-cell disease patients typically have compensated anaemias of 60–80 g/L. Blood 

film exhibits sickle cells, target cells, and hyposplenic characteristics as early as 

possible. 

Clinical signs and the presence of irreversibly sickled red cells point to the diagnosis, 

which is supported by a number of tests for sickle haemoglobin. 

There is reticulocytosis. When red blood cells are exposed to a reducing agent like 

sodium dithionite, it is possible to detect the presence of HbS because HbA produces 

a clear solution whereas HbS polymerises to generate a murky solution. This serves as 

the foundation for pre-surgery emergency screening tests in the relevant ethnic 

groups, but it is unable to differentiate between sickle-cell trait and disease. 

Haemoglobin electrophoresis must show the lack of HbA, 2-20% HbF, and 

predominance of HbS for the diagnosis to be considered conclusive. The affected 

person will inherit the sickle-cell trait from both parents. 

Prenatal diagnosis can be done by analysis of fetal DNA obtained by amniocentesis or 

chorionic biopsy. 

MANAGEMENT: 

All sickle-cell disease patients should receive prophylaxis with folic acid every day, 

as well as appropriate therapy of the hyposplenic state that is consistently present in 

these patients starting at a young age. 

Additionally, these individuals should consider receiving a seasonal influenza 

immunisation. 

Vaso-occlusive crises are treated with vigorous rehydration, oxygen therapy, 

sufficient analgesia (which frequently needs opioids), and antibiotics. 

 Wherever possible, transfusions should be performed using completely genotyped 

blood.  
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A sequestration or aplastic crisis may be treated with a straightforward top-up 

transfusion.  

In patients with repeated severe consequences, such as cerebrovascular accidents in 

children or chest syndromes in adults, a regular transfusion programme to suppress 

HbS production and maintain the HbS level below 30% may be suggested.  

In life-threatening situations or to get patients ready for surgery, exchange 

transfusions—in which a patient is concurrently venesected and transfused with HbA 

to replace HbS—may be employed. 

A high HbF level prevents HbS from polymerizing and lowers sickling. High HbF 

levels with sickle-cell disease are associated with a moderate clinical history and 

infrequent crises.  

Some substances have been used to decrease the incidence of severe crises by 

increasing HbF production. In infants and adults who experience recurring severe 

crises, the oral cytotoxic drug hydroxycarbamide has been proven to offer therapeutic 

benefit with manageable side effects. Allogeneic stem cell transplants from HLA-

matched siblings have only been used a small number of times, but they seem to have 

therapeutic promise. 

 

 

 

 

 

NESTROFT: 

Numerous investigations have demonstrated that NESTROFT has a high sensitivity 

but a lower specificity. (19-24) 

There are some restrictions when using NESTROFT as the only first screening test. 

Few -thalassemia carriers have been missed despite the fact that it has a high negative 

predictive value in many studies. According to a quality control assessment conducted 

as part of the large multicenter study by the Indian Council of Medical Research 

(ICMR) for the Jai Vigyan programme, poor water quality, improper buffer dilution, 

and frequent technician changes were the main causes of a higher number of false 

negatives at some centres. 

Additionally, it was demonstrated that when NESTROFT was used in conjunction 

with the first step's measurement of red cell indices using mean corpuscular volume 

(MCV) 80 fL and mean corpuscular haemoglobin (MHC) 27 pg as cut-off values, the 

percentage of β-thalassemia carriers missed on screening was only 1.8% as opposed 

to using either of these methods separately, where a much higher percentage of cases 

were missed [25]. Other, smaller studies have also demonstrated the efficacy of 

NESTROFT and red cell indices together as a first step [21]. 
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In population screening programmes where both -thalassemia and Hb S are common, 

the solubility test could be employed in addition to NESTROFT. It is commonly used 

in India to screen for Hb S. In contrast to NESTROFT, which missed many Hb S 

carriers, the flow cytometric osmotic fragility test has been proven to be extremely 

sensitive in differentiating a set of hemoglobinopathies carriers (α,β, and Hb S). 

In a study published in which 1000 pregnant women in North India underwent 

prenatal testing for beta-thalassemia utilising NESTROFT, complete blood counts 

(CBC), and HPLC in each case. 

They have demonstrated that NESTROFT was more sensitive when compared to 

MCV, MCH, and RBC count when these three parameters were obtained separately or 

in combination. The RBC count was found to be closely followed by NESTROFT in 

terms of specificity. 

Pregnant women with heterozygous β-thalassemia had MCV > 80 fL (25.58%) and 

MCH > 27 pg (39.24%) in a reasonably high proportion. They come to the conclusion 

that NESTROFT alone can be used for mass screening since it is sensitive, cost-

effective, easy to use, and affordable, even though HPLC may be thought of as the 

gold standard for β-thalassemia diagnosis. HPLC was performed on all 1000 women, 

however since HbD-Punjab and HbQ-India are more prevalent in the north Indian 

population, it is unclear if any aberrant haemoglobins were found. 

 

 

Principle of NESTROFT: 

Normal red blood cell lysis in saline solution starts at 0.4-0.5% saline content and 

ends at 0.32%. However, in beta thalassemia trait, [lysis starts at a saline 

concentration between 0.4-0.35% and it may not be finished even at 0.1% solution 

due to alteration in osmotic resistance of the afflicted RBC's due to volume/surface 

area ratio alterations (27). The saline concentration used for NESTROFT is 0.36%. 

Procedure of the test: 

A drop of blood was placed into each of the two test tubes, which were then left 

undisturbed for 30 minutes at room temperature and labelled BS (2 ml) and DW (2 

ml). After then, both tubes' contents were gently shaken and held up to a piece of 

white paper with a thin black line painted on it. The line was plainly visible through 

the DW tube, and if it was identical in the BS tube, the test result was regarded as 

negative; otherwise, it was positive. 

For three hours, the tubes were not touched. The DW tube was observed to be 

uniformly pink and sediment-free after 3 hours. Negative results in the BS tube were 

comparable to those in the DW tube, whereas positive results revealed a clear 

supernatant and sediment at the bottom [28]. 

The electrophoresis method was used to estimate HbA2. Both subgroups' observations 

from the NESTROFT test and the Hb electrophoresis were recorded. An attempt was 
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made to validate an association between NESTROFT positive samples and HbA2 

levels in such circumstances using statistical analysis. 

Numerous writers in India have discovered NESTROFT to be an effective test for 

detecting beta thalassemia trait carriers, particularly in rural areas [23]. The current 

study, which involved 150 participants, evaluated the efficacy of NESTROFT as a 

beta thalassemia trait screening test in the North Indian state of Punjab. 

 

Figure 8- Negative NESTROFT 

 

Figure 9- Positive NESTROFT 

 

PRENATAL SCREENING RECOMMENDATIONS: 

Currently, it is advised in the United States to identify high-risk couples and conduct 

voluntary screening. The American College of Obstetrics and Gynecology (ACOG) 

recommends that ‘‘the obstetrician-gynecologist should try to identify couples at 

increased risk for having offspring with a form of thalassemia or sickle cell disease’’ 
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Hemoglobin electrophoresis is the right screening test for people who are found to be 

at high risk for haemoglobin structural problems. Isoelectric focusing, high 

performance liquid chromatography, and haemoglobin S solubility testing are 

additional procedures utilised for general initial screening (HPLC). Other 

transmissible haemoglobin variations that affect foetal outcome are not found using 

solubility testing. When the results are crucial for providing prompt medical 

treatment, the haemoglobin S solubility test is useful as a quick screening technique. 

Patients who have an elevated risk of developing b- or a-thalassemia should get an 

MCV. People with MCV levels ≤ 80 m3 should have haemoglobin electrophoresis 

done since they may be thalassemia carriers. B-thalassemia is linked to elevated HbF 

and HbA2 that are more than 3.5%. The only way to diagnose a-Thalassemia is 

through molecular genetic testing. When an MCV is lower than normal, iron 

deficiency anaemia has been ruled out, and haemoglobin electrophoresis does not 

support a b-thalassemia phenotype, molecular genetic testing should be made 

available to look for the a-globin gene deletions that are indicative of a-thalassemia. 
(29) 

 

APPROACHES TO PRENATAL DIAGNOSIS: 

Prenatal diagnosis should be made available if a couple is at high risk of having a 

foetus with severe hemoglobinopathy. Direct DNA analysis provides the most 

accurate results, while ultrasound can be used to screen for specific a-globin diseases. 

Currently, amniocentesis or CVS are used most frequently to extract foetal DNA for 

prenatal diagnosis. At 10 to 12 weeks of gestation, a procedure called CVS is carried 

out to aspirate chorionic tissue using the transcervical or transabdominal route. The 

method has the benefit of being finished early in the pregnancy and of producing 

significant amounts of DNA without the need to wait for the development of cells in 

culture.  

1% to 2% of procedures result in complications. Amniotic fluid is sampled during an 

amniocentesis, which is carried out between 15 and 20 weeks of gestation. 0.5% to 

1.0% of procedures result in complications. (30) DNA can be obtained from 

cordocentesis samples of foetal blood, and globin chain synthesis can be examined. 

There has been a push for foetal blood sample at 12 to 14 weeks of gestation to 

diagnose Hb Bart's disease in regions with little funding for molecular research. (31) 
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MATERIALS AND METHODS: 

Inclusion criteria:  

1. All pregnant women with anemia (Hb<10 g/dl) visiting obstetrics and gynecology 

department OPD at SDM college of medical sciences and hospital. 

2. All pregnant women with anemia (Hb<10 g/dl) visiting hematology OPD at SDM 

college of medical sciences and hospital. 

 Exclusion criteria: 

1. Patients already diagnosed with hemoglobinopathy. 

2. Patients already diagnosed with iron deficiency anemia. 

3. Patients who had received blood transfusion in past 1 month. 

In our study we identify pregnant women with anemia, after obtaining written 

informed consent, detailed case history along with routine obstetric history will be 

obtained, clinical examination will be obtained in detail in proforma. The pregnant 

women need to undergo necessary investigations like complete hemogram, which is 

the routine investigation done in pregnancy. The values are then reassessed, if mcv is 

less than 80fL, hb less than 10g/dl, and peripheral smear shows microcytic 

hypochromic anemia. Deranged results will be documented and further specific 

investigations like iron profile and Hb electrophoresis to be done to screen for specific 

hemoglobinopathies. 
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RESULTS:  

The present study was conducted in Sri Dharmasthala Manjunatheshwara Medical 

College, Sattur, Dharwad. All pregnant women with anaemia (hb<10gm/dl) visiting 

OBG department of SDM hospital were screened and women matching the criteria 

were taken for the study. 100 pregnant women with hemoglobin less than 10g/dl and 

microcytic hypochromic anemia were included in this study, Informed consent was 

taken and women were subjected to hb electrophoresis to check for 

Haemoglobinopathies. 

To describe about the data descriptive statistics, frequency analysis, and percentage 

analysis were used. Age, parity, gravida, gestational age, haemogram results and other 

appropriate explanatory variables were analyzed.  

Table 2- Age wise distribution of the patient:- 

Age of the patient Frequency Percent 

Less than 20 years 2 2.0 

21-25 years 43 43.0 

26-30 years 40 40.0 

31-35 years 15 15.0 

Total 100 100.0 

In the present study, 43 women were in the age group 21-25 years followed by 40 

cases in the age group 26-30 years, 15 cases in the age group 31-35 years and only 2 

cases in the age group Less than 20 years. 
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Chart 1- Distribution of percentage of patients in each age group:-

 

In the present study, 43% women were in the age group 21-25 years followed by 40% 

cases in the age group 26-30 years, 15% cases in the age group 31-35 years and only 

2% cases in the age group Less than 20 years. 

 

Table no 3- Descriptive statistics related to Age groups: 

Age of the patient Descriptive Statistics 

Minimum 19.00 

Maximum 35.00 

Mean 26.3800 

Std. Deviation 3.82121 

Total 100 

 

In the present study, the minimum age was 19 years and maximum age was 35 years. 

The mean age of the patients was 26 years. The standard deviation for the age group 

was 3.82 years. 

Table no 4- Occupation wise distribution of the patient:  

Occupation of the patients Frequency Percent 

AGRICULTURE 1 1.0 

HOUSEWIFE 96 96.0 

LABOUR WORKER 2 2.0 

Less than 20
years

21-25 years 26-30 years 31-35 years

2

43 40

15

Age group of the patients with percentage

Percent



40 

 

RAILWAY EMPLOYEE 1 1.0 

Total 100 100.0 

 

In the present study, majority of the women that is 96 women were Housewives 

followed by 2 women who were labour worker, 1 each from agriculture background 

and Railway employee. 

 

 

 

 

 

Chart no 2- Distribution of percentage of patients according to occupational 

status:  

 

In the present study, majority of the women that is 96% women were Housewives 

followed by 2% women who were labour worker, 1% each was from agriculture 

background and Railway employee. 

 

Table no 5: Obstetric History wise distribution of the patient:  

Obstetric History Frequency Percent 

Primi Gravida 

47 47.0 

Multi Gravida 53 53.0 

AGRICULTURE HOUSEWIFE LABOUR WORKER RAILWAY
EMPLOYEE

1

96

2 1

Percentage of patients according to occupational status

Percent
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Total 100 100.0 

 

In the present study, 47 women were primigravida and 53 were multigravida. 

 

 

 

 

Chart no 3- Distribution of percentage of patients according to obstetric history 

 

In the present study, 47% women were primigravida and 53% were multigravida. 

Table no 6- Showing Gestational age distribution of the Patients:- 

Gestational age in weeks Frequency Percent 

0-12 weeks (First 

trimester) 

20 20.0 

13-26 weeks (Second 

trimester) 

27 27.0 

27-42 weeks (Third 

trimester) 

53 53.0 

Total 100 100.0 

 

Out of 100 pregnant women, 20 were in first trimester (0-12 weeks), 27 were in 

second trimester (13-26 weeks) and 53 women were in last trimester of the pregnancy 

(27- 42 weeks). 

Primi Gravida Multi Gravida Total

47
53

100

Percentage of Obstetric history wise distribution.

Percent
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Chart no 4- Percentage distribution of Gestational age: 

 

 

Out of 100 pregnant women, 20 % were in first trimester (0-12 weeks), 27% were in 

second trimester (13-26 weeks) and 53% women were in last trimester of the 

pregnancy (27- 42 weeks). 

Table no 7- Showing descriptive statistics of gestational age 

Gestational age in weeks Descriptive Statistics 

Minimum 6.00 

Maximum 40.00 

Mean 25.3400 

Std. Deviation 11.24405 

Total 100 

 

The minimum gestational age in the present study was 6 weeks followed by 

maximum gestational age of 40 weeks. The mean gestational age was 25.34 weeks 

with the standard deviation of 11.24. 

0-12 weeks (First
trimester)

13-26 weeks
(Second trimester)

27 weeks-End of
pregnancy (Third

trimester)

20
27

53

Percentage distribution of Gestational age in weeks

Perce…
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LABORATORY FINDINGS:  

Table no 8- Showing the distribution of the Laboratory finding MCV: 

MCV (fl) (<80) Frequency Percent 

Below 60 5 5.0 

61-70 29 29.0 

71-80 59 59.0 

More than 80 7 7.0 

Total 100 100.0 

 

In the given study, 5 patients had MCV below 60 followed by 29 patients who had 

MCV between 61-70, 59 patients had MCV between 71-80 and 7 patients had MCV 

more than 80 fl. 

 

Chart no. 5: percentage wise distribution of MCV: 

 

 

In the given study, 5% patients had MCV below 60 followed by 29% patients who 

had MCV between 61-70, 59% patients had MCV between 71-80 and 7% patients had 

MCV more than 80 fl. 

 

 

 

 

5%
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Percentage wise distribution of MCV.

Below 60

61-70

71-80

More than 80
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Table no 9- Showing Descriptive statistics of MCV: 

MCV (fl) (<80) Descriptive Statistics 

Minimum 48.80 

Maximum 82.00 

Mean 72.0030 

Std. Deviation 6.28269 

Total 100 

 

The minimum MCV value was 48.80 fl and maximum seen was 82 fl. The mean 

MCV was 72 fl with the standard deviation of 6.2 fl. 

Table no-10: Showing the distribution of the Laboratory finding Serum Iron: 

SERUM IRON(µg/L) 

(50-170) Frequency Percent 

Below 50 µg/L 49 49.0 

50-170 µg/L 36 36.0 

Above 170 µg/L 15 15.0 

Total 100 100.0 

 

In the given study, 49 patients had serum iron levels below 50 µg/L followed by 36 

patients had levels between 50-170 µg/L and 15 women had levels above 170 µg/L. 
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Chart no-6: Showing percentage distribution of the Laboratory finding Serum 

Iron: 

 

In the given study, 49% patients had serum iron levels below 50 µg/L followed by 

36% patients had levels between 50-170 µg/L and 15% women had levels above 170 

µg/L. 

Table no-11: Showing descriptive statistics of Serum Iron: 

SERUM IRON(µg/L) (50-170) Descriptive Statistics 

Minimum 10.00 

Maximum 665.00 

Mean 98.3720 

Std. Deviation 111.25614 

Total 100 

 

 In the given study, the minimum Serum iron level was 10 µg/L and the maximum 

serum iron level was 665 µg/L. The mean Serum iron level was 98.37 µg/L with the 

Standard deviation of 111.25 µg/L, 

Table no-12: Showing the distribution of the Laboratory finding TIBC: 

TIBC(µg/dl) (250-450) 
Frequency Percent 

Below 250 µg/dl 12 12.0 

250-450 µg/dl 39 39.0 

Above 450 µg/dl 49 49.0 

Total 100 100.0 

49%

36%

15%

Percentage wise distribution of Serum Iron

Below 50 µg/L

50-170  µg/L

Above 170 µg/L
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In the given study, 12 patients had TIBC levels below 250 µg/L followed by 39 

patients had levels between 250-450 µg/L and 49 women had levels above 450 µg/L. 

 

 

 

 

Chart no-7: Showing percentage wise distribution of the Laboratory finding 

TIBC: 

 

In the given study, 12% patients had TIBC levels below 250 µg/L followed by 39% 

patients had levels between 250-450 µg/L and 49% women had levels above 450 

µg/L. 

Table no-13: Showing Descriptive statistics of TIBC: 

TIBC(µg/dl) (250-450) Descriptive Statistics 

Minimum 154.00 

Maximum 1587.00 

Mean 466.0540 

Std. Deviation 204.00929 

Total 100 

12%

39%

49%

Percentage wise distribution of laboratory finding TIBC

Below 250 µg/dl

250-450 µg/dl

Above 450 µg/dl
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In the given study, the minimum TIBC level was 154 µg/L and the maximum TIBC 

level was 1587 µg/L. The mean TIBC level was 466 µg/L with the Standard deviation 

of 204 µg/L. 

 

 

 

Table no-14: Showing the distribution of the Laboratory finding Serum ferritin:- 

Serum ferritin (ng/ml) 

(10-291) Frequency Percent 

Below 10 ng/ml 43 43.0 

10-291 ng/ml 53 53.0 

Above 291 ng/ml 4 4.0 

Total 100 100.0 

 

In the given study, 43 patients had Serum Ferritin levels below 10 ng/ml followed by 

53 patients had levels between 10-291 ng/ml and 4 women had levels above 291 

ng/ml. 

Chart no-8: Showing percentage distribution of the Laboratory finding Serum 

ferritin: 

 

43%

53%

4%

Percentage wise distribution of Serum Ferritin
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Above 291 ng/ml
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In the given study, 43% patients had Serum Ferritin levels below 10 ng/ml followed 

by 53% patients had levels between 10-291 ng/ml and 4% women had levels above 

291 ng/ml. 

 

 

 

Table no-15: Showing Descriptive statistics of serum ferritin: 

S. FERRITIN (ng/ml) (10-291) Descriptive Statistics 

Minimum 1.10 

Maximum 542.00 

Mean 55.9826 

Std. Deviation 105.10143 

Total 100 

 

The minimum S. Ferritin level was 1.1ng/ml followed by maximum levels of 542 

ng/ml. The mean Serum Ferritin level was 55.98 ng/ml with the standard deviation of 

105 ng/ml. 

Table no-16: Showing the distribution of the Blood groups of the patients: 

Blood group Frequency Percent 

O+ 29 29.0 

A- 2 2.0 

A+ 27 27.0 

AB+ 9 9.0 

B + 30 30.0 

B- 1 1.0 

O- 2 2.0 

Total 100 100.0 

 

In the present study, 29 women belonged to O+ blood group followed by 2 A-, 27 

patients were A+, 9 patients were AB+, 30 patients were B+, 1 patient was B- and 2 

were of O- blood group. 
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Chart no-9: Showing percentage distribution of the Blood groups of the patients: 

 

 

In the present study, 29% women belonged to O+ blood group followed by 2% 

patients were A-, 27% patients were A+, 9% patients were AB+, 30% patients were 

B+, 1% patient was B- and 2 % were of O- blood group. 

Table no-17: Showing the distribution of the Peripheral smear of the patients: 

Peripheral Smear 
Frequency Percent 

MICROCYTIC HYPOCHROMIC ANAEMIA 100 100.0 

Total 100 100.0 

 

All the women in the present study were diagnosed with Microcytic Hypochromic 

anaemia on examining peripheral smear. 
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Chart no 10- Showing the distribution of the Peripheral smear of the patients:- 

 

All the women in the present study were diagnosed with Microcytic Hypochromic 

anaemia on examining Peripheral smear. 

Table no-18: Showing the distribution of the HB ELECTROPHORESIS of the 

patients: 

HB ELECTROPHORESIS 

(NESTROFF TEST) Frequency Percent 

NEGATIVE 83 83.0 

POSITIVE 17 17.0 

Total 100 100.0 

In the given study, on analyzing HB ELECTROPHORESIS using NESTROFF TEST, 

83 had negative results and 17 were positive. 

Chart no-11: Showing percentage distribution of the HB ELECTROPHORESIS 

of the patients: 

 

In the given study, on analyzing HB ELECTROPHORESIS using NESTROFF TEST, 

83% had negative results and 17% were positive. 
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Table no-19: Showing the distribution of the Solubility test for sickling: 

SOLUBILITY TEST FOR SICKLING Frequency Percent 

NEGATIVE 100 100.0 

 

Solubility test for sickling was Negative in all the 100% patients. 

Table no-20: Showing distribution of the Unstable Hb: 

UNSTABLE HB 
Frequency Percent 

NEGATIVE 100 100.0 

 

Unstable HB was Negative in all the 100% patients. 

Table no-21: Showing distribution of the HB%:- 

Hb% Frequency Percent 

Less than 5 G/DL 5 5.0 

5-10 G/DL 95 95.0 

Total 100 100.0 

 

In the given study, all 5 patients had Hb% less than 5 g/dl and 95 had Hb% levels 

between 5-10 g/dl.  

Chart no-12: Showing percentage distribution of Hb% :- 

 

In the given study, 5% patients had Hb% less than 5 g/dl and 95% had Hb% levels 

between 5-10 g/dl.  
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Table no-22: Showing descriptive statistics of Hb%:- 

Hb% Descriptive Statistics 

Minimum 2.90 

Maximum 9.90 

Mean 8.2770 

Std. Deviation 1.47743 

Total 100 

 

The minimum Hb% seen was 2.9 g/dl and maximum were 9.9 g/dl. The mean Hb% 

was 8.27 with the standard deviation of 1.47 g/dl. 

Table no-23: Showing distribution of the Hb A%: 

HbA(%) (94-96.50) Frequency Percent 

Below 94 7 7.0 

94-96.5 46 46.0 

Above 96.5 47 47.0 

Total 100 100.0 

 

In the present study, 7 patients had HbA % below 94 followed by 46 had between 94-

96.5 % and 47 had above 96.5%. 

Chart no-13: Showing percentage distribution of HbA%:- 

 

In the present study, 7% patients had HbA % below 94% followed by 46 % had 

between 94-96.5 % and 47% had above 96.5%. 
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Table no-24: Showing descriptive statistics of HbA%: 

HbA(%) (94-96.50) Descriptive Statistics 

Minimum 51.50 

Maximum 97.73 

Mean 95.6681 

Std. Deviation 4.65327 

Total 100 

 

Minimum HbA% was 51.5% followed by Maximum of 97.73%. The mean was 

95.66% with the standard deviation of 4.65%. 

Table no-25: Showing distribution of the HbA2%: 

HbA2(%) (1.50-3.50) Frequency Percent 

1.50-3.50 59 59.0 

Above 3.50 41 41.0 

Total 100 100.0 

In the present study, 59 patients had HbA2% between 1.50-3.50 followed by 41 

patients had above 3.5%.  

Chart no-14: Showing percentage distribution of HbA2%: 

 

In the present study, 59% patients had HbA2% between 1.50-3.50 followed by 41% 

patients had above 3.5%.  
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Table no-26: Showing descriptive statistics of HbA2%: 

HbA2(%) (1.50-3.50) Descriptive Statistics 

Minimum 2.21 

Maximum 9.29 

Mean 3.5332 

Std. Deviation 1.11619 

Total 100 

 

The minimum HbA2% was 2.21 followed by maximum of 9.29. The mean HbA2% 

was 3.5% with the standard deviation of 1.11. 
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CROSS TABULATIONS: 

Table no-27: Showing cross tabulations between MCV and HB 

ELECTROPHORESIS: 

  

MCV (fl) (<80) * HB 

ELECTROPHORESIS 

(NESTROFF TEST) Cross 

tabulation 

HB ELECTROPHORESIS 

(NESTROFF TEST)   

    NEGATIVE POSITIVE Total 

MCV(fl) (<80) Below 60 5 0 5 

61-70 23 6 29 

71-80 49 10 59 

More than 80 6 1 7 

  Total 83 17 100 

 

The MCV levels were cross tabulated HB ELECTROPHORESIS. In the MCV levels 

below 80fl, all the 5 patients were negative for HB ELECTROPHORESIS. In the 

MCV levels between 61-70 fl, 23 were negative for HB ELECTROPHORESIS and 6 

were positive for HB ELECTROPHORESIS. In the MCV levels between 71-80fl, 49 

were negative for HB ELECTROPHORESIS and 10 were positive for HB 

ELECTROPHORESIS. In the MCV levels More than 80 fl, 6 were negative for HB 

ELECTROPHORESIS and 1 was positive for HB ELECTROPHORESIS 

 

 

Table no-28: Showing cross tabulations between Serum Iron and HB 

ELECTROPHORESIS: 

  

SERUM IRON(µg/L) (50-170) * HB 

ELECTROPHORESIS 

(NESTROFF TEST) Cross 

tabulation 

HB ELECTROPHORESIS 

(NESTROFF TEST)   

    NEGATIVE POSITIVE Total 

SERUM 

IRON(µg/L) (50-

170) 

Below 50 µg/L 47 2 49 

50-170 µg/L 29 7 36 

Above 170 µg/L 7 8 15 

  Total 83 17 100 

 

The Serum iron levels were cross tabulated with HB ELECTROPHORESIS. In the 

Serum iron levels below 50 µg/L, 47 patients were negative for HB 
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ELECTROPHORESIS and 2 were positive. In the Serum iron levels between 50.170 

µg/L, 29 were negative for HB ELECTROPHORESIS and 7 were positive for HB 

ELECTROPHORESIS. In the Serum iron levels More than 170 µg/L, 7 were negative 

for HB ELECTROPHORESIS and 8 was positive for HB ELECTROPHORESIS. 

Table no-29: Showing cross tabulations between TIBC and HB 

ELECTROPHORESIS: 

  

TIBC(µg/dl) (250-450) * HB 

ELECTROPHORESIS 

(NESTROFF TEST) Cross 

tabulation 

HB ELECTROPHORESIS 

(NESTROFF TEST)   

    NEGATIVE POSITIVE Total 

TIBC(µg/dl) 

(250-450) 

Below 250 µg/dl 7 5 12 

250-450 µg/dl 30 9 39 

Above 450 µg/dl 46 3 49 

  Total 83 17 100 

 

The TIBC levels were cross tabulated with HB ELECTROPHORESIS. In the TIBC 

levels below 250 µg/L, 7 patients were negative for HB ELECTROPHORESIS and 5 

were positive. In the TIBC levels between 250-450µg/L, 30 were negative for HB 

ELECTROPHORESIS and 9 were positive for HB ELECTROPHORESIS. In the 

TIBC levels More than 450 µg/L, 46 were negative for HB ELECTROPHORESIS 

and 3 were positive for HB ELECTROPHORESIS. 

Table no-30: Showing cross tabulations between Serum Ferritin and HB 

ELECTROPHORESIS: 

  

S. FERRITIN (ng/ml) (10-291) * HB 

ELECTROPHORESIS 

(NESTROFF TEST) Cross 

tabulation 

HB ELECTROPHORESIS 

(NESTROFF TEST)   

    NEGATIVE POSITIVE Total 

S. FERRITIN 

(ng/ml) (10-291) 

Below 10 ng/ml 42 1 43 

  10-291 ng/ml 40 13 53 

  Above 291 ng/ml 1 3 4 

  Total 83 17 100 

 

The Serum Ferritin levels were cross tabulated with HB ELECTROPHORESIS. In the 

Serum Ferritin levels below 10 ng/ml, 42 patients were negative for HB 

ELECTROPHORESIS and 1 was positive. In the Serum Ferritin levels between 10-

291 ng/ml, 40 were negative for HB ELECTROPHORESIS and 13 were positive for 
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HB ELECTROPHORESIS. In the Serum Ferritin levels More than 291 ng/ml, 1 

patient was negative for HB ELECTROPHORESIS and 3 were positive for HB 

ELECTROPHORESIS. 

Table no-31: Showing cross tabulations between Hb% and HB 

ELECTROPHORESIS: 

  

Hb% * HB 

ELECTROPHORESIS 

(NESTROFF TEST) 

Crosstabulation 
HB ELECTROPHORESIS 

(NESTROFF TEST) Total 

    NEGATIVE POSITIVE   

Hb% Less than 5 G/DL 5 0 5 

  5-10 G/DL 78 17 95 

Total   83 17 100 

 

The Hb% levels were cross tabulated with HB ELECTROPHORESIS. In the Hb% 

levels below 5g/dl, 5 patients were negative for HB ELECTROPHORESIS. In the 

Hb% levels between 5-10 G/dl, 78 were negative for HB ELECTROPHORESIS and 

17 were positive for HB ELECTROPHORESIS. 
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DISCUSSION : 

The prevalence of hemoglobinopathies varies between 3 and 17% in different states 

and populations in India. 

A major public health concern is clinically significant hemoglobinopathies, where 

quick, easy, and affordable antenatal screening tests can result in disease prevention. 

(32)(33) 

Prenatal diagnosis, premarital counselling, and carrier screening are methods to avoid 

having a kid with thalassemia major. 

Due to social and cultural taboos, premarital testing for b-thalassemia is not widely 

accepted in India. The crucial step in identifying pregnant mothers at risk of having a 

child with hemoglobinopathy is prenatal screening. 

Numerous studies [34,35] conducted in India have documented the effectiveness of 

antenatal screening followed by prenatal diagnosis. 

There are distinctive sociocultural practises in the area of Hubli-Dharwad. Regardless 

of religion, caste, or economic level, the practise of consanguineous marriages, ideally 

with maternal kindreds, is recognised socioculturally. The purpose of the study was to 

use the haematological and biochemical tests now available to screen the pregnant 

women who had haemoglobin problems(36) This study is the first detailed description 

of current antenatal haemoglobinopathy screening practices in SDM, Dharwad. 

In our study, majority of 43 women were in the age group of 21-25 years. Out of 100 

pregnant women screened, on analyzing NESTROFT, 17% were positive.thus, the 

prevalence of beta thalassemia trait among pregnant women was 17%.  The mean 

Hb% was 8.27 with the standard deviation of 1.47 g/dl. In the Hb% levels between 5-

10 G/dl, 17 were positive for beta thalassemia trait. Majority of pregnant women i.e, 

29% women belonged to O+ blood group. 

 In another study conducted by Praveen et al in Bengaluru PHC, : Out of the 210 

pregnant women who were tested, 12 (66.6%) of them were between 20 – 25 years of 

age. Among the 210 pregnant women who were subjected to the NESTROF test, 18 

were positive. Thus, the Prevalence of the Beta Thalassaemia trait among the pregnant 

women who attended the ANC clinic in the PHC by using the NESTROF Test was 

8.5%. A majority i.e 10 (55.5%) pregnant women with the Beta Thalassaemia trait 

had a Haemoglobin concentration of <10gm%, with a mean Hb% of  

10.06+1.00gm% (p=0.88) and 8(44.4%) of the pregnant women  

with the Beta Thalassaemia trait belonged to the B Positive blood  

group. (36) 

In our study, Out of 100 pregnant women, 20 were in first trimester ,27 were in 

second trimester and 53 women were in last trimester of the pregnancy. Majority of 

them were in second and third trimester of pregnancy.  
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In a study conducted by Manasi Gosavi, Ramesh Chavan and et al,  Of the 19 women 

who were carriers of hemoglobinopathies, 1 was in the first trimester while 9 each 

were in the second and third trimester. (37) 

Negative effects in the offspring can result from late carrier discovery. 

Haemoglobinopathy screening in high-risk couples should ideally take place before 

conception or during the first 10 weeks of pregnancy to allow for the completion of 

laboratory tests, genetic counselling, and DNA testing, as well as the option of 

pregnancy termination before 12 weeks of gestation where acceptable.(38) 

In the given study, the mean MCV was 72 fl with the standard deviation of 6.2 fl. In a 

study done by Asha Baxi and Kaushal Manila et al, the beta thalassemia minor group 

showed prominent microcytosis (MCV 66.9 ± 2.6 fl). (39) 

In our study, the mean Serum Ferritin level was 55.98 ng/ml. In a study conducted by 

Orly Lavee and Giselle Kidson-Gerber et al, of those with iron studies, 38% were iron 

deficient (ferritin <20 mg/L). (40)  

The need for a nationwide thalassemia screening programme is urgent, particularly in 

a nation like ours that is situated along the thalassemia belt. In nations like Greece, 

Cyprus, and Italy, mass screening programmes involving antenatal diagnosis followed 

by genetic counselling and public education have significantly decreased the 

incidence of thalassemia by 52, 96, and 62%, respectively. (41) 

A reliable and efficient test would enable us to make significant advancements in the 

field of thalassemia prevention in a nation with limited resources like ours. Due to its 

ease of use, low cost (INR 1.5 per test), and lack of need for expensive equipment, 

NESTROFT is the perfect screening test. (42) 

By raising awareness among the public and among medical professionals so that they 

can provide screening tests at the appropriate times and increase detection rates, 

screening programmes can be successful in India. 
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CONCLUSION 

This study addressing screening of β-thalassemia carriers performed in antenatal 

population is rare.  

The results of this establish that there are many patients detected with 

hemoglobinopathies, particularly beta thalassemia in the antenatal women in this area. 

The women with hb < 10g/dl with microcytic peripheral smear need further testing for 

hemoglobinopathy apart from iron deficiency anemia. 

The results of this study establish NESTROFT as a cost-effective mass screening tool 

for the detection of carriers.  

NESTROFT has a sensitivity of 84.21%, specificity of 96.25%, negative predictive of 

98.36%, and a positive predictive value of 69.56%.  

If the pregnant subject is detected to be a carrier, further testing of the partner is 

indicated followed by chorionic villous sampling and genetic counseling where 

indicated.  

Our study signifies that universal screening for hemoglobinopathy in a pregnant 

women should be made compulsory to avoid unnecessary burden on our system 

socio-economically. If not universally, preferably, antenatal women with low hb and 

peripheral smear showing microcytic hypochromic anemia should be screened for 

hemoglobinopathy. 
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SUMMARY  

During antenatal screening, we found many Hb variants of beta chains in SDM 

medical college and hospital antenatal cases. 

The population of Hubli-Dharwad appears to be a repository of thalassemia.  We plan 

to undertake extensive screening of the  population  for hemoglobin  disorders,  with  

further  aim  of carrying  out  regular  new  born  screening  and prenatal  diagnosis  of  

hemoglobinopathies, which would  go  a  long  way  in  helping  in  genetic 

counseling. The unique socio-cultural practices of North Karnataka need to be 

explored for their interaction with genetic  factors  and  their  role in human health. 

No population screening approach is 100 % accurate. Thus, the strategy for primary 

screening for β-thalassemias and other hemoglobinopathies will vary and depend on 

the available infrastructure, equipment, and facilities as well as cost-benefit analysis 

for mass screening. 

Screening for β-thalassemia carriers can easily be integrated as a part of standard 

antenatal care in an institutional set up where both NESTROFT and CBC can easily 

be done. This will minimize the number of β-thalassemia carriers who would remain 

undetected. 

Similar studies with larger sample numbers and broader geographic coverage are 

required in order to generalise the findings and determine the test's cost-effectiveness. 

Late antenatal registration is the main hurdles in the hemoglobinopathy prevention 

program, and awareness is necessary.By raising awareness among the public and 

among medical professionals so that they can provide screening tests at the 

appropriate times and increase detection rates, screening programmes can be 

successful in India. 
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 ANNEXURE 1  INFORMED CONSENT FORM  
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ANNEXURE II 

 PROFORMA FOR STUDY 
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ETHICAL CLEARANCE  
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MASTERCHART: 

 

 

SR.N

O
NAME 

AGE  

(YEARS)
UHID ADDRESS OCCUPATION OBSTETRICS H/O

GESTATTIONAL 

AGE (WEEKS)

HB % 

(G/DL) 

(>10)

BLOOD 

GROUP
PERIPHERAL SMEAR MCV(fl) (<80)

SERUM 

IRON(µg/L) 

(50-170)

TIBC(µg/dl) 

(250-450)

S.FERRITIN 

(ng/ml) (10-291)

HB 

ELECTROPHORESIS 

(NESTROFF TEST)

HbA(%) (94-96.50) HbA2(%) (1.50-3.50)

SOLUBILITY TEST 

FOR SICKLING

UNSTABLE HB

1 DIVYA KONAPUR 24 1312998 KOPPAL HOUSEWIFE G4A3 30 9.2  O+ MICROCYTIC HYPOCHROMIC ANAEMIA 69.8 154 214 54 POSITIVE 96.9 3.1 NEGATIVE NEGATIVE

2 DEEPA 24 1312176 SAVADATTI HOUSEWIFE PRIMI 27 7.9 O+ MICROCYTIC HYPOCHROMIC  ANAEMIA 75.8 78 267 7.4 POSITIVE 96.62 3.38 NEGATIVE NEGATIVE

3 RESHMA 28 1331541 BAGALKOT HOUSEWIFE PRIMI 18 7.7 B+ MICROCYTIC HYPOCHROMIC ANAEMIA 64.8 14 188 19.2 POSITIVE 96.95 3.05 NEGATIVE NEGATIVE

4 ROOPA 28 13055015 SHIGGAON HOUSEWIFE G2A1 25 9.1 A+ MICROCYTIC HYPOCHROMIC ANAEMIA 78 29 212 279 POSITIVE 93.01 6.99 NEGATIVE NEGATIVE

5 FARZANA 31 795665 HUBLI HOUSEWIFE G2P2L2 11 9.9 B+ MICROCYTIC HYPOCHROMIC ANAEMIA 61.5 122 367 387 POSITIVE 93.25 6.75 NEGATIVE NEGATIVE

6 LATA 30 1345345 HAVERI HOUSEWIFE PRIMI 38 4.1 O+ MICROCYTIC HYPOCHROMIC ANAEMIA 82 357 541 14 NEGATIVE 95.65 4.35 NEGATIVE NEGATIVE

7 MANJULA 24 835122 DHARWAD HOUSEWIFE G6P1L1A4 36 9.4 O+ MICROCYTIC HYPOCHROMIC ANEMIA 79 140 489 20 NEGATIVE 96.21 3.79 NEGATIVE NEGATIVE

8 AFREEN 32 1346360 KOPPAL HOUSEWIFE G2P1L1 8 7.8 A+ MICROCYTIC HYPOCHROMIC ANAEMIA 71.2 12 356 66.5 NEGATIVE 96.59 3.41 NEGATIVE NEGATIVE

9 ANNAPURNA 26 1056345 HAVERI HOUSEWIFE G4P1L1 8 8.2 B+ MICROCYTIC HYPOCHROMIC ANEMIA 72 59 344 265 POSITIVE 95.77 4.23 NEGATIVE NEGATIVE

10 SUSHMA 20 1169720 HUBLI HOUSWIFE PRIMI 17 9.4 B+ MICROCYTIC HYPOCHROMIC ANEMIA 77 23 548 11.4 NEGATIVE 96.24 3.76 NEGATIVE NEGATIVE

11 MADHUMATI 26 1360202 DHARWAD HOUSEWIFE PRIMI 28 9 A+ MICROCYTIC HYPOCHROMIC ANEMIA 68.7 19 638 18 NEGATIVE 97.12 2.88 NEGATIVE NEGATIVE

12 AISHWARYA 25 1358603 DHARWAD HOUSEWIFE G3A2 31 9.2 A+ MICROCYTIC HYPOCHROMIC ANAEMIA 75.9 27 621 14 NEGATIVE 96.92 3.08 NEGATIVE NEGATIVE

13 BASAVVA 32 1426872 DHARWAD HOUSEWIFE G3P1L1A1 15 7.3 AB+ MICROCYTIC HYPOCHROMIC ANAEMIA 68.5 47 468 16 NEGATIVE 96.52 3.48 NEGATIVE NEGATIVE

14 SARASWATI 23 818019 DANDELI,KARWARHOUSEWIFE G2P1L1 35 8.6 O+ MICROCYTIC HYPOCHROMIC ANAEMIA 76 283 656 22 NEGATIVE 96.86 3.14 NEGATIVE NEGATIVE

15 SAVITRI 21 1368443 UTTARKANNADAHOUSEWIFE PRIMI 14 6.2 B+ MICROCYTIC HYPOCHROMIC ANAEMIA 63 10 494 25 NEGATIVE 96.41 3.59 NEGATIVE NEGATIVE

16 SUNITA 32 1011934 DHARWAD HOUSEWIFE G2P1L1 33 8.6 B+ MICROCYTIC HYPOCHROMIC  ANEMIA 74.2 77 451 10 NEGATIVE 96.05 3.95 NEGATIVE NEGATIVE

17 MEGHA 30 475634 KARWAR HOUSEWIFE PRIMI 38 8.4 O+ MICROCYTIC HYPOCHROMIC ANAEMIA 62.7 102 496 28 NEGATIVE 90.71 9.29 NEGATIVE NEGATIVE

18 SHANTAVVA 30 590445 SAUNDATTI HOUSEWIFE G2P2L2 20 8.6 O+ MICROCYTIC HYPOCHROMIC ANEMIA 73.6 27 522 24 NEGATIVE 96.78 3.22 NEGATIVE NEGATIVE

19 NETRAVATI 29 1390956 UTTARKANNADAHOUSEWIFE PRIMI 35 9 O+ MICROCYTIC HYPOCHROMIC ANEMIA 68 106 698 56 NEGATIVE 96 4 NEGATIVE NEGATIVE

20 JYOTI 33 72935 DHARWAD HOUSEWIFE G5P1L1A3 38 8.6 A+ MICROCYTIC HYPOCHROMIC  ANEMIA 74.9 396 427 154 POSITIVE 93.87 6.13 NEGATIVE NEGATIVE

21 USHA 23 1379711 KOPPAL HOUSEWIFE PRIMI 18 8.4 B + MICROCYTIC HYPOCHROMIC ANAEMIA 61.5 10 537 6.2 NEGATIVE 96.19 3.81 NEGATIVE NEGATIVE

22 PARVATI 21 1396882 BELGAVI HOUSEWIFE PRIMI 36 8.8 B+ MICROCYTIC HYPOCHROMIC ANEMIA 78.1 19 549 7.1 NEGATIVE 96.44 3.56 NEGATIVE NEGATIVE

23 PUNAM 29 1395404 DHARWAD RAILWAY EMPLOYEEPRIMI 35 9 B+ MICROCYTIC HYPOCHROMIC ANEMIA 68 267 248 266 POSITIVE 92.91 7.09 NEGATIVE NEGATIVE

24 MANYATA 24 1392848 RAICHUR HOUSEWIFE PRIMI 33 8.8 AB+ MICROCYTIC HYPOCHROMIC ANEMIA 72.4 23 604 3.4 NEGATIVE 96.31 3.69 NEGATIVE NEGATIVE

25 HEENA 25 1396267 DHARWAD HOUSEWIFE PRIMI 19 6.2 O+ MICROCYTIC HYPOCHROMIC ANEMIA 55.2 13 455 2.8 NEGATIVE 97.5 2.5 NEGATIVE NEGATIVE

26 MAHADEVI 27 1252543 DHARWAD HOUSEWIFE G2P11L1 40 9.3 AB+ MICROCYTIC HYPOCHROMIC ANEMIA 70 93 455 26.5 POSITIVE 95.99 4.01 NEGATIVE NEGATIVE

27 SHILPA 29 1394748 DHARWAD HOUSEWIFE PRIMI 23 9.6 O+ MICROCYTIC HYPOCHROMIC ANEMIA 79 104 420 64.2 POSITIVE 95.9 4.02 NEGATIVE NEGATIVE

28 PAVITHRA 32 1398135 DHAWAD HOUSEWIFE G2P1L1 34 9.5 A+ MICROCYTIC HYPOCHROMIC ANEMIA 81 259 600 70.8 NEGATIVE 96.1 3.9 NEGATIVE NEGATIVE

29 SHRUTI 24 1394148 DHARWAD HOUSEWIFE PRIMI 6 6.3 A+ MICROCYTIC HYPOCHROMIC ANEMIA 57.7 19.3 475.2 1.1 NEGATIVE 96.55 3.45 NEGATIVE NEGATIVE

30 HEENA KOUSAR 24 1412960 UTTAR KANNADALABOUR WORKERG3P3L3 37 8.7 B+ MICROCYTIC HYPOCHROMIC ANEMIA 63.6 471 730 15.29 NEGATIVE 97.67 2.55 NEGATIVE NEGATIVE

31 SHAILA 29 1415242 HAVERI AGRICULTURE G6P3L3A2 10 9.4 B+ MICROCYTIC HYPOCHROMIC ANEMIA 66 27 452.6 6.1 NEGATIVE 96.18 3.82 NEGATIVE NEGATIVE

32 JYOTI 28 1415888 DHARWAD HOUSEWIFE PRMI 26 7.2 AB+ MICROCYTIC HYPOCHROMIC ANEMIA 68.1 21 444 4.4 NEGATIVE 96.79 3.21 NEGATIVE NEGATIVE

33 SUNANDA 29 1420178 BELGAVI HOUSEWIFE G4P3L2D1 34 6 AB+ MICROCYTIC HYPOCHROMIC ANEMIA 70 342.2 364 108.1 NEGATIVE 96.25 3.75 NEGATIVE NEGATIVE

34 REVATI 22 1426924 HAVERI HOUSEWIFE PRIMI 27 3.8 0+ MICROCYTIC HYPOCHROMIC ANEMIA 76 302 337 290 NEGATIVE 95.63 4.37 NEGATIVE NEGATIVE

35 JANNAT BI 25 955047 DHARWAD HOUSEWIFE G2P1L1 7 6.9 B+ MICROCYTIC HYPOCHROMIC ANEMIA 82 14 367 109 NEGATIVE 95.9 4.1 NEGATIVE NEGATIVE

36 PURNIMA 19 1421978 DHARWAD HOUSEWIFE PRIMI 6 6.5 A+ MICROCYTIC HYPOCHROMIC ANEMIA 60.7 42 433 15 NEGATIVE 96.8 3.2 NEGATIVE NEGATIVE

37 PARIDA 30 1430365 BELGAVI HOUSEWIFE G2P1L1 38 8.9 A+ MICROCYTIC HYPOCHROMIC ANEMIA 68 85.2 382 10.3 NEGATIVE 96.33 3.67 NEGATIVE NEGATIVE

38 SANVIKA 25 1406324 HUBLI HOUSEWIFE PRIMI 8 4 O+ MICROCYTIC HYPOCHROMIC ANEMIA 48.8 13.2 498 1.53 NEGATIVE 97.73 2.27 NEGATIVE NEGATIVE

39 ASHWINI 28 520237 HUBLI HOUSEWIFE G2P1L1 7 7 B- MICROCYTIC HYPOCHROMIC ANEMIA 68 35.5 429 16.1 NEGATIVE 96.27 3.73 NEGATIVE NEGATIVE

40 BASAVVA 32 1426872 DHARWAD HOUSEWIFE G2P1L1 15 7.3 AB+ MICROCYTIC HYPOCHROMIC ANEMIA 68 47 468 6.5 NEGATIVE 96.52 3.48 NEGATIVE NEGATIVE

41 SUMA 24 1440219 HAVERI HOUSEWIFE G2P1L1 16 2.9 A- MICROCYTIC HYPOCHROMIC ANEMIA 55 11.1 405 2.73 NEGATIVE 97.58 2.42 NEGATIVE NEGATIVE

42 GEETA 33 834134 DHARWAD HOUSEWIFE G3P2L2 12 7.1 O+ MICROCYTIC HYPOCHROMIC ANEMIA 80 168 427 72 NEGATIVE 96.55 3.45 NEGATIVE NEGATIVE

43 LAXMI 28 1434917 KARWAR HOUSEWIFE PRIMI 14 6.5 AB+ MICROCYTIC HYPOCHROMIC ANEMIA 73 14.2 424 2.85 NEGATIVE 96.53 3.48 NEGATIVE NEGATIVE

44 SOUMYA 23 1443703 DHARWAD HOUSEWIFE PRIMI 33 8.7 O+ MICROCYTIC HYPOCHROMIC ANEMIA 71 167 543 75.8 NEGATIVE 96.07 3.83 NEGATIVE NEGATIVE

45 SHILPA 30 650994 HAVERI HOUSEWIFE G2P1L1 20 8.6 A+ MICROCYTIC HYPOCHROMIC ANEMIA 74 78 448 26 NEGATIVE 93.28 6.72 NEGATIVE NEGATIVE

46 LALITA 25 1450073 GULBARGA LABOURER G2P1L1 30 4.5 O+ MICROCYTIC HYPOCHROMIC ANEMIA 79 214 231 291 NEGATIVE 97.07 2.93 NEGATIVE NEGATIVE

47 MANJULA 25 1416007 DHARWAD HOUSEWIFE G2P1L1 19 8.5 O+ MICROCYTIC HYPOCHROMIC ANEMIA 80 52 435 6.2 NEGATIVE 95.99 4.01 NEGATIVE NEGATIVE

48 LALITA 23 1196633 GULBARGA HOUSEWIFE G2P1L1 39 8.4 A+ MICROCYTIC HYPOCHROMIC ANEMIA 73 16 558 10 NEGATIVE 51.5 2.65 NEGATIVE NEGATIVE

49 BHAGYA 24 1259657 DHARWAD HOUSEWIFE G2P1L1 34 8.6 A+ MICROCYTIC HYPOCHROMIC ANEMIA 76 17 384 52.8 NEGATIVE 96.83 3.17 NEGATIVE NEGATIVE

50 NIRMALA 22 1455880 GADAG HOUSEWIFE PRIMI 38 6.7 A+ MICROCYTIC HYPOCHROMIC ANEMIA 70.1 26 600 6.42 NEGATIVE 97.18 2.82 NEGATIVE NEGATIVE
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51 SUDHA 26 1437595 HAVERI HOUSWIFE PRIMI 24 8.6 O+ MICROCYTIC HYPOCHROMIC ANEMIA 73 55 788 7.9 NEGATIVE 97.46 2.54 NEGATIVE NEGATIVE

52 SHRUTHI 22 1460571 HAVERI HOUSEWIFE PRIMI 40 9.2 B+ MICROCYTIC HYPOCHROMIC ANEMIA 71 60 624 3.2 NEGATIVE 97.06 2.94 NEGATIVE NEGATIVE

53 HARSHITA 24 1418710 DHARWAD HOUSEWIFE PRIMI 30 9.8 O+ MICROCYTIC HYPOCHROMIC ANEMIA 74.8 79 648 2.2 NEGATIVE 97.07 2.93 NEGATIVE NEGATIVE

54 SANGEETA 27 1459387 BIJAPAUR HOUSEWIFE PRIMI 8 9 O+ MICROCYTIC HYPOCHROMIC ANEMIA 77.8 24.5 287 85.5 NEGATIVE 96.85 3.15 NEGATIVE NEGATIVE

55 ASHWINI 24 1451311 GADAG HOUSEWIFE G2A1 37 9.4 B+ MICROCYTIC HYPOCHROMIC ANEMIA 80 212 188 198 POSITIVE 95.96 4.04 NEGATIVE NEGATIVE

56 KALPA 32 1461516 HUBLI HOUSEWIFE PRIMI 8 8.3 A+ MICROCYTIC HYPOCHROMIC ANEMIA 63 109 254 14 NEGATIVE 95.79 4.21 NEGATIVE NEGATIVE

57 RENUKA 29 949091 GADAG HOUSEWIFE G2P1L1 6 8.3 A- MICROCYTIC HYPOCHROMIC ANEMIA 78 29 294 19 NEGATIVE 95.6 4.4 NEGATIVE NEGATIVE

58 SUDHA 27 1461819 HAVERI HOUSEWIFE G3P2L2 17 7 A+ MICROCYTIC HYPOCHROMIC ANEMIA 76 285 322 254 POSITIVE 94.96 5.04 NEGATIVE NEGATIVE

59 BHAGYASHREE 25 1461806 DHARWAD HOUSEWIFE PRIMI 37 7 A+ MICROCYTIC HYPOCHROMIC ANEMIA 78 234 402 259 POSITIVE 97.34 2.66 NEGATIVE NEGATIVE

60 RABIYA 27 1464249 DHARWAD HOUSEWIFE G2P1L1 39 9 O+ MICROCYTIC HYPOCHROMIC ANEMIA 74 164 526.6 56.04 POSITIVE 96.07 3.93 NEGATIVE NEGATIVE

61 AISHWARYA 19 803506 DHARWAD HOUSEWIFE PRIMI 10 8.7 O+ MICROCYTIC HYPOCHROMIC ANEMIA 78 12 367 3.4 NEGATIVE 89.3 3.73 NEGATIVE NEGATIVE

62 ROOPA 22 623470 DHARWAD HOUSEWIFE G3P2L2 39 8.8 B+ MICROCYTIC HYPOCHROMIC ANEMIA 71.7 148 371 2.2 NEGATIVE 96.94 3.06 NEGATIVE NEGATIVE

63 PARVEEN TAJ 22 1296709 DHARWAD HOUSEWIFE G2P1L1 38 9.2 B+ MICROCYTIC HYPOCHROMIC ANEMIA 76 114 259 2.1 NEGATIVE 97.58 2.42 NEGATIVE NEGATIVE

64 SARITA 30 1303587 DHARWAD HOUSEWIFE PRIMI 39 9.4 B+ MICROCYTIC HYPOCHROMIC ANEMIA 75 92 211 9.8 NEGATIVE 96.27 2.43 NEGATIVE NEGATIVE

65 MAHADEVI 34 1310360 DHARWAD HOUSEWIFE G2P1L1 32 9.6 A+ MICROCYTIC HYPOCHROMIC ANEMIA 77.5 26 386 4.6 NEGATIVE 96.21 2.21 NEGATIVE NEGATIVE

66 MADHU 20 1295386 DHARWAD HOUS PRIMI 10 9.2 B+ MICROCYTIC HYPOCHROMIC ANEMIA 69 44 547 3.7 NEGATIVE 95.32 2.35 NEGATIVE NEGATIVE

67 SHWETA 26 1330671 DHARWAD HOUSEWIFE G3P2L1D1 18 8.8 O- MICROCYTIC HYPOCHROMIC ANEMIA 74.1 38 698 4 NEGATIVE 96.34 3.66 NEGATIVE NEGATIVE

68 PAVITHRA 30 1333964 BELGAVI HOUSEWIFE G5P1L1A3 9 8 O+ MICROCYTIC HYPOCHROMIC ANEMIA 64.4 34 471 8 NEGATIVE 96.63 3.37 NEGATIVE NEGATIVE

69 HEMA 28 1356361 GADAG HOUSEWIFE PRIMI 35 9.2 A+ MICROCYTIC HYPOCHROMIC ANEMIA 73.4 189 356 542 POSITIVE 96 4 NEGATIVE NEGATIVE

70 SHOBHA 29 341743 DHARWAD HOUSEWIFE PRIMI 26 8.3 B+ MICROCYTIC HYPOCHROMIC ANEMIA 79 19 266 20 NEGATIVE 96.52 3.48 NEGATIVE NEGATIVE

71 MAMATA 35 920215 HAVERU HOUSEWIFE G3P1L1A1 34 9.8 B+ MICROCYTIC HYPOCHROMIC ANEMIA 78 42 212 11 NEGATIVE 96.41 3.59 NEGATIVE NEGATIVE

72 MANJARI 33 749499 DHARWAD HOUSEWIFE G3P2L2 35 8.5 O+ MICROCYTIC HYPOCHROMIC ANEMIA 67.1 22 213 1.8 NEGATIVE 92.76 3.24 NEGATIVE NEGATIVE

73 SHRUTHI 21 1375610 DHARWAD HOUSEWIFE G3P2L2 36 6.2 B+ MICROCYTIC HYPOCHROMIC ANEMIA 75 244 329 533 POSITIVE 95.7 4.26 NEGATIVE NEGATIVE

74 DEEPTHI 31 1363612 UDUPI HOUSEWIFE PRIMI 40 7.4 A+ MICROCYTIC HYPOCHROMIC ANEMIA 67.7 665 695 30.8 POSITIVE 97.45 2.55 NEGATIVE NEGATIVE

75 GANGA 21 1402839 DHARWAD HOUSEWIFE PRIMI 11 7.3 A+ MICROCYTIC HYPOCHROMIC ANEMIA 62.6 22 455 3.1 NEGATIVE 97.03 2.97 NEGATIVE NEGATIVE

76 ANU 25 1218857 GADAG HOUSEWIFE G3P1D1A1 36 9.3 O+ MICROCYTIC HYPOCHROMIC ANEMIA 74 12 541 6.5 NEGATIVE 97.22 2.78 NEGATIVE NEGATIVE

77 PREETHI 33 1359713 DHARWAD HOUSEWIFE G3P1L1A1 37 5.6 A+ MICROCYTIC HYPOCHROMIC ANEMIA 76 16 539 6.4 NEGATIVE 96.78 3.22 NEGATIVE NEGATIVE

78 SAVITA 22 1128209 DHARWAD HOUSEWIFE G3P1L1A1 20 8.6 O- MICROCYTIC HYPOCHROMIC ANEMIA 73 18 478 8.1 NEGATIVE 96.5 3.45 NEGATIVE NEGATIVE

79 SUJATA 29 1291505 BELGAVI HOUSEWIFE PRIMI 33 9.2 O+ MICROCYTIC HYPOCHROMIC ANEMIA 72 36 253 2.6 NEGATIVE 97.33 2.67 NEGATIVE NEGATIVE

80 VATSALA 27 811724 DHARWAD HOUSEWIFE PRIMI 8 9.3 B+ MICROCYTIC HYPOCHROMIC ANEMIA 72 34 1587 3.8 NEGATIVE 96.24 2.76 NEGATIVE NEGATIVE

81 MADHURI 26 1407436 DHARWAD HOUSEWIFE PRIMI 6 9.1 AB+ MICROCYTIC HYPOCHROMIC ANEMIA 70 45 154 5.4 NEGATIVE 97.21 3.79 NEGATIVE NEGATIVE

82 SHRUTHI 29 1036847 GADAG HOUSEWIFE G2P1L1 36 9.9 B+ MICROCYTIC HYPOCHROMIC ANEMIA 71 42 896 6.6 NEGATIVE 96.45 2.55 NEGATIVE NEGATIVE

83 CHANDANA 25 1356487 DHARWAD HOUSEWIFE PRIMI 14 8.2 B+ MICROCYTIC HYPOCHROMIC ANEMIA 69 87 365 90 NEGATIVE 96.12 2.88 NEGATIVE NEGATIVE

84 BIBI AYISHA 29 1456897 DHARWAD HOUSEWIFE G2P1L1 22 8.6 A+ MICROCYTIC HYPOCHROMIC ANEMIA 67 93 781 26 NEGATIVE 95.36 2.64 NEGATIVE NEGATIVE

85 RAJESHWARI 32 1256987 DHARWAD HOUSEWIFE G3P2L2 24 9.2 O+ MICROCYTIC HYPOCHROMIC ANEMIA 80 85 349 34 NEGATIVE 97.01 3.99 NEGATIVE NEGATIVE

86 YALLAMMA 24 1426321 DHARWAD HOUSEWIFE PRIMI 28 9.4 A+ MICROCYTIC HYPOCHROMIC ANEMIA 71 88 247 28 NEGATIVE 95.48 3.52 NEGATIVE NEGATIVE

87 SANTOSHI 26 1259876 DHARWAD HOUSEWIFE PRIMI 20 9.8 AB+ MICROCYTIC HYPOCHROMIC ANEMIA 73.1 150 391 1.4 NEGATIVE 96.13 2.83 NEGATIVE NEGATIVE

88 RENUKA.D 28 985424 BELGAVI HOUSEWIFE G2A1 12 7.8 B+ MICROCYTIC HYPOCHROMIC ANEMIA 72.5 149 342 3.8 NEGATIVE 95.32 2.78 NEGATIVE NEGATIVE

89 MALESHWARI 26 1214897 DHARWAD HOUSEWIFE G2P1L1 34 9.2 O+ MICROCYTIC HYPOCHROMIC ANEMIA 80 129 267 5.1 NEGATIVE 96.03 2.97 NEGATIVE NEGATIVE

90 ROHINI 29 1398765 DHARWAD HOUSEWIFE G2P1L1 36 9.1 B+ MICROCYTIC HYPOCHROMIC ANEMIA 72.8 147 249 6.2 NEGATIVE 95.66 3.44 NEGATIVE NEGATIVE

91 ANUPAMA 21 1312458 DHARWAD HOUSEWIFE PRIMI 38 9 A+ MICROCYTIC HYPOCHROMIC ANEMIA 74 138 731 14 NEGATIVE 94.78 3.22 NEGATIVE NEGATIVE

92 SAKSHI 23 1132547 DHARWAD HOUSEWIFE PRIMI 28 8.8 A+ MICROCYTIC HYPOCHROMIC ANEMIA 73.6 16 934 32 NEGATIVE 96.3 2.7 NEGATIVE NEGATIVE

93 PRIYA 25 1316982 DHARWAD HOUSEWIFE PRIMI 16 8.7 O+ MICROCYTIC HYPOCHROMIC ANEMIA 79 38 516 27 NEGATIVE 97.01 2.99 NEGATIVE NEGATIVE

94 MALLAMMA 21 1412622 DHARWAD HOUSEWIFE PRIMI 17 9.5 B+ MICROCYTIC HYPOCHROMIC ANEMIA 77 34 624 61 NEGATIVE 96.15 2.85 NEGATIVE NEGATIVE

95 GOWRAMMA 22 1419325 DHARWAD HOUSEWIFE PRIMI 22 9.1 A+ MICROCYTIC HYPOCHROMIC ANEMIA 69 106 937 6.8 NEGATIVE 96.37 2.63 NEGATIVE NEGATIVE

96 SHRIDEVI 23 1224757 DHARWAD HOUSEWIFE G2A1 28 8.6 B+ MICROCYTIC HYPOCHROMIC ANEMIA 68 117 438 5.4 NEGATIVE 96.96 3.04 NEGATIVE NEGATIVE

97 ASHWINI 24 1123412 GADAG HOUSEWIFE G2P1L1 32 8.9 A+ MICROCYTIC HYPOCHROMIC ANEMIA 73.4 125 257 1.7 NEGATIVE 96.31 2.69 NEGATIVE NEGATIVE

98 HANUMAKKA 26 964875 HAVERI HOUSEWIFE G2P1L1 34 9 O+ MICROCYTIC HYPOCHROMIC ANEMIA 78 55 633 6.2 NEGATIVE 95.32 3.68 NEGATIVE NEGATIVE

99 MANI 21 1022318 DHARWAD HOUSEWIFE PRIMI 37 9.2 B+ MICROCYTIC HYPOCHROMIC ANEMIA 76 32 549 60 NEGATIVE 96.47 2.57 NEGATIVE NEGATIVE

100 ANJANA 28 1206987 DHARWAD HOUSEWIFE G3P1L1A1 39 9.3 B+ MICROCYTIC HYPOCHROMIC ANEMIA 75 30 678 5.2 NEGATIVE 96.71 2.29 NEGATIVE NEGATIVE


